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CHAN TECLER POULTRY 


. New Breed of Poultry 


LEON J. 
University of Wisconsin, 


T IS a surprising fact that, although 
| most of our breeds of animals 

are of relatively recent origin, the 
exact way in which they have been 
originated is known in but a small 
number of instances. In earlier times 
many breeds, like Topsy, ‘just growed”’ 
until they came to have general recog- 
nition; then standards were formulated 
and special societies organized by their 
admirers. In more recent years several 
breeds of poultry have been produced 
in which the process has been a more 
deliberate one, or at any rate, in which 
the records have been more adequately 
preserved. One of these, the Lamona, 
has been fully described in this Jour- 
NAL,” and it may therefore be appro- 
priate to follow this with another, 
which has been named ‘“Chantecler.”’ 
This new “‘creation’’ in the poultry 
world is of interest because of its type 
and the purposes it is meant to serve; 
but not the least of interest in connec- 
tion with it are its place of origin and 
the circumstances connected with it.’ 

Just north of St. Anne de Bellevue 
in the Province of Quebec the Ottawa 
River, before sending its four arms 
reaching out for the St. Lawrence, 
widens into the picturesque Lake of the 
wo Mountains. Both village and 
lake are famous in the annals of the 
early French explorers and fur traders. 
On the north shores of the lake are 
the two “‘mountains”’ which served as 
unmistakable landmarks to the voya- 
veurs, and from which the lake received 
iis name. They are, in reality, two 
arge rounded, wooded hills, one 
towards either extremity of the lake. 
Nestled in the saddle between them, in 


d —_ 
' Papers from the Department of Genetics, Wisconsin Agricultural E xperiment Station, No. 35 
Breed ot Poultry. 


*LAMON, HARRY M., A New 


Lamona 
21, 


' The facts used in this account are in part froma sm: ‘ pamphlet ! Fr. M. Wilfrid, Standard 
igin and Monography of the Canadian ‘Chantecler,’ Li 


ent visit at La Trappe by the writer. 
vrnal for December, 1921. 
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Developed to Meet the Winter Conditions of the North' 


COLE, 
Madison, Wis. 

an atmosphere of quiet seclusion and 
medieval picturesqueness, is a Trap- 
pist monastery, the silent monks in 
their striking dress, engaged in their 
labors and devotions, adding a touch 
of realism to the picture. Here, too, 
one meets a cordial welcome, and a 
truly medieval hospitality. Connected 
with the monastery, and under the 
able direction of Father Leopold, is 
the Institut Agricole d’Oka, one of the 
two Agricultural Schools for the French 
speaking population of the Province 
which receive Government aid. The 
school, which is at a little distance from 
the monastery, is incongruously mod- 
ern in appearance, and tends to dispel 
the impression of medievalism that 
one might have formed. Any such im- 
pression is entirely destroyed when one 
goes into the thoroughly up-to-date 
dairy barn and looks over the excellent 
herds of Ayrshire and Canadian cattle, 
or when any of the other farm prac- 
tices are inspected. In all these is a 
modernism that is entirely at variance 
with the first-formed impressions of 
the place. 

In a beautiful little 
monastery, with a rushing mountain 
brook tumbling through it, is the 
poultry plant, presided over by Brother 
Wilfrid, who is the poultry husband- 
man of the Institute. Here, then, is 
the cradle of the “‘Chantecler.” It 
isa delightful setting, but froma purely 
practical standpoint the land in the 
valley is rather too low and damp to 
be ideal for poultry. 

Brother Wilfrid states that his pur- 
pose was to create a purely Canadian 
breed, and one that should be eminently 
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practical for Canadian conditions. 
Fo this end he desired to eliminate as 
far as possible all) purely ‘‘faney”’ 
characteristics, especially such as might 
be disadvantageous. He was, he states, 
“aiming at something more practical 
than mere outside appearance to please 
the eve.” Having had experience of 
the danger otf treezing of combs and 
wattles in severe winter weather, he 
determined to reduce these to a mini- 
mum. As tor color, white was decided 
on, though he does not state whether 
he believed this color has any economic 
advantage over others. Doubtless the 
fact that most other colors and patterns 
require much selection to maintain was 
a factor in this decision. Bevond this 
the new breed was to be a general 
purpose one; the hens should be good 
winter lavers, and still the type should 
be such that it would serve well for 
meat purposes. “My ideal being 
fixed,” he adds, and “knowing what | 
desired, but not possessing the power 
of creating something from nothing, | 
considered a judicious crossing of the 
best breeds, as far as eggs and flesh 
were concerned, was the best course 
to venture.’ In other words, lhe 
adopted the obvious method of mixing 
together the available ingredients of 
his new breed, and then by the sieve of 
selection, straining out the combina- 
tion desired. 

In casting about for the desired quali- 
ties the Cornish was selected as the 
starting point, since it seemed to possess 
to a high degree the general contorma- 
tion, vigor, and type of comb and 
wattles desired. For high laying quali- 
ties the White Leghorn offered obvious 
material, while the Rhode Island Red, 
Wyandotte and Plymouth Rock it 
was thought might help winter egg 
production. 

The first crosses were made in 1908, 
a dark Cornish being bred to White 
Leghorn hens in the one instance, and 
a Rhode Island Red cock to White 
Wyandotte hens in the other. It 1s 
stated that ‘‘the hens in these first 
two crosses are white,’ though this is 
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modified by the further statement the 
the first mating gave “a bird of a gray 
ish colour, with feathers very short 
to body, and of slende: 
shape, whilst the head showed neithe 
comb nor wattles.” In the Rhod, 
Island Red by Wyandotte cross th 
white is said to have dominated, by 
“with a splashing of gray and black, 
while among them was a ‘beautiful 
cock, a real Columbian Wyandotte.” 
It is ditheult to reconcile Brother Wi! 
frid’s results in this latter cross with 
those of other experimenters, who have 
found the white of the Wyandotte to 
be recessive.t.. Brother Wilfrid is con 
vineed of the truth of the dietum that 
“the temale gives the colour and the 
male the shape,’ though it must be 
pointed out that by many poultry 
breeders exactly the opposite is claimed 
to be the case. Genetic experiments 
have proven that in most cases the color 
has no relation to sex in inheritance 
and such a relation to type has not been 
substantiated. 

In succeeding years various crossings 
were made, but selection was always 
towards the desired type. In 1909 
the whitest pullets from the Cornish 
Leghorn cross were mated to the cock 
from the other cross which resembled a 
Columbian Wyandotte. 
variety of color and type,—some were 
dirty-gray, some speckled, while in 
general character some resembled Leg- 
horn, some the Rhode Island Red, 
and others the Cornish. The latter 
type predominated. The following 
vear (1910) a White Plymouth Rock 
was crossed in, a fine 934 pound cock 
being mated to the pick of the previous 
year’s pullets. This cross improved 
the color, but the results were otherwise 
disappointing. Continuation of the 
selection, however, began to tell in the 
following two or three years, by which 
time ‘‘the colour was almost uniform, 
the laying capacity had increased con- 
siderably, the comb and wattles were 
disappearing and the birds had prov 
to be very vigorous and active.”’ 


closely Se | 


This gave a 


+ See for example, Lippincott, Further Data on the Inheritance of Blue in Poultry, Americ 


Naturalist, LV :289-327. 1921. 
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THE BIRTHPLACE OF CHANTECLER 


KiGURE 1. This new poultry ‘creation’ was developed by Brother Wilfrid, a Trappist monk 
in charge of the poultry de ‘partment of the Institute Agricola d’Oka. This school is one of the 
two agricultural colleges receiving government aid that are available for the French-speaking 
people of the province of Quebec. It lies in a beautiful valley between the two wooded hills 
that give name to the Lake of the Two Mountains, a picturesque region whose history is linked 
with the thrilling adventures of the early trappers and explorers. (See text, p. 147. 


In 1913 asomewhat different method 1917. This pullet was bred to a White 
of breeding was inaugurated. The Plymouth Rock cock and the finest 
birds were divided into two flocks, in cockerels from this mating were used 
one of which inbreeding was practiced to head the two flocks. 

(o a certain extent, while a Wyandotte Brother Wilfrid admits that there 
cock was used with the others. Selec- has been and still is “‘atavistic’”’ ten- 
nearly reached the end he had been > to be expected wi breed os such 

a . +. recent and mixed origin. The uni- 
striving for, except that his birds were’ , — sll > ae 

formity is such, however, that the 


not quite up to his desire in weight “Chantecler” iui a6 am 
| 1antecler’> was recognized as < 
and fleshing quality. One exceptional mt , 1 ri ‘a " \ 7 
ullet, however, in 1916 weighed 738, St@a0Hsned Dreed Dy te sumerican 


pounds at seven months of age and Poultry Association in August, 1920, 
roduced 91 eggs in the four months and admitted to a place in the ‘‘Stand- 
om November 1916 to February ard of Perfection.’ 


*> The confusion which arises from the formation of'a multitude of breeds by different com- 
nations of a limited number of characters is strikingly illustrated by remarks of Mr. John H, 
binson in the Reliable Journal of May, 1922, where he refers to the ‘‘Babel of Breeds,”’ in a 
cussion of the work of the Revision Committee of the American Poultry Association. With a 
‘erence to the Chantecler he says: 

“Something very like a shiver went through the Revision Committee as the members, when 
nsidering the St indi ird for the Chantecler, made the discovery that there is such an amazingly 
se resemblance in the ideal illustrations of the Chantecler, male and female, submitted with 

' petition for its admission, and the ideal illustrations of Buckeyes in the 1915 Standard that 


‘ Chantecler could be described as a White Buckeye with a ‘c ushion comb’ instead of a ‘pea- 
nb. ie 
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Cole: Chantecler Poultry 


In a casual inspection the “Chante- 
cler’’ shows strongly the Cornish con- 
tribution to its ancestry. Not only is 
this apparent in the comb and wattles, 
which are reduced to a minimum, but 
especially in the carriage and in the 
strong, broad breast. The bird is 
heavily and closely feathered, vigorous 
and alert, and on the whole seems well 
adapted to withstand severe winter 
conditions. Exhibits of the breed at 
Montreal have shown a large percent- 
age conforming to the “Standard,” 
and the flock as seen at La Trappe 
exhibits greater conformity than might 
be expected after so few years of selec- 
tion. It can scarcely yet be considered 
as fixed in type; it will require the con- 
tinued efforts of Brother Wilfrid and 
other admirers of the breed to get its 
characters as well established as they 
are in some of the older existing breeds. 

Incidentally, it should be mentioned 
that the “Chantecler” is not the only 
production for which the monastery is 
famous in the Province. It has in addi- 
tion a considerable reputation for its 
Oka wine, Oka cheese and a_ special 
selection of muskmelon, the Oka 
melon, which is especially served by 
one of the exclusive hotels of Montreal. 

Following is the standard for the 
“Chantecler’’ as adopted by the ‘‘Asso- 
ciation des Eleveurs de la Poule 
Canadienne ‘Chantecler: ”’ 


MALI 
ITlead: Short, large skull, indicating 
a strong constitution, 
Beak: Stout, slightly curved. 
leyves: Medium size, almost 
with a bright expression. 


round, 


Comb: Cushion-shaped, rather small, 
sect firm on the fore part of the head; 
the front and rear square and not with 
any point, level surface, smooth and 
not covered with small round points. 

Wattles and Ear-lobes: Rather small, 
of a smooth texture.  Ear-lobes oval 
shape, wattle almost round. 

Neck: Medium leneth, 
irched, becoming smaller 
head; hackle abounding, 


slightly 
near the 
owing well 





[SI 
over shoulders with no apparent break 
of cape. 

Wings: Well tolded, the points of 
flights well covered by saddle feathers. 

Back: Long, broad in its’ entire 
length; slightly curving at bottom of 
tail. Saddle feathers abundant. 

Tail: Of medium length, carried at 
an angle of 45 degrees above the hori- 
zontal. Sickles of medium length, 
slightly extending beyond the main 
tail feathers which can be seen through. 

Breast: Large, deep, well rounded, 
prominent. 

Fluff: Short and full. 

Body: Long, large. (Feathers closely 
set to body.) 

Legs and Toes: Thighs of medium 
length, large, well covered with soft 
feathers. Toes straight, four in num- 
ber for each leg. 

FEMALE 

ITead: Short, small, with large skull, 
same as rooster. 

Beak: Stout, strong, slightly curved. 

yes: Medium size, almost round. 

Comb: Cushion-shaped, very small, 
level surface, smooth and not covered 
with small rounded points, square at 
the front and rear. 

Wattles and Ear-Lobes: Very small, 
scarcely perceptible. 

Neck: Medium length, arched, be- 
coming smaller near the head. 

Wones: Well folded and of medium 
length. 

Back: Long, broad at shoulders, 
slightly sloping near the saddle and 
slightly curving near the tail. 

Tail: Medium length, carried at an 
angle of 45 degrees above the horizon- 
tal. 

Breast: Large, 
prominent. 


full, well rounded, 

Body: Long, large. (Feathers closely 
set to body. ) 

Fluf?: Short and full. 

Lees and Toes: Vhighs of medium 
length, well covered with soft feathers, 
shanks of medium length, bare and well 
set apart. Toes, straight, of medium 
length. 








COLOR IN BOTH SEXES 


Beak: Yellow. 

Eyes: Reddish bay. 

Comb, Face, Wattles and Ear-lobes: 
Bright red. 


Plumage: Snow white. 
Shanks: Yellow. 


DISOUALIFICATIONS 


Specimens having any of the follow- 
ing defects are subject to disqualifica- 
tion: 

White in ear-lobes. 
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One or more feathers foreign to the 
breed. 

Comb that is not cushion-shaped. 

Legs any other colour than yellow. 

One or more feathers or unmistak- 
able indication of feathers on shanks 
and toes. 

Wry tail and any other deformity 
inherent to other breeds. 


STANDARD WEIGHT 


Ibs. lbs. 
Cock.........9 Hen..........7 
Cockerel...... S Premtt....+.i...8% 


Social Hygiene 


THE LAws oF SEX, by Edith Houghton 
Hooker. Pp. 373. Rational Sex 
Series, Boston, Richard G. Badger, 
1921. 


To the genetist, the title of this book 
is something of a misnomer, as it deals 
principally with prostitution and the 
venereal diseases—distinct problems 
which the author does not always dif- 
ferentiate carefully enough. The tone 
is that of the so-called feminists, with 
its underlying accompaniment of sex- 
antagonism. The volume should have 
been edited by some one who would 
have removed at least the more glaring 
of the numerous inaccuracies and loose 
statements, e.g. (p. 102) “It has now 
been discovered that one additional 
chromosome receptor comes from the 
female parent which may presuppose 
an accentuated maternal inheritance.” 
And why should remarks like these 
(p. 197) be printed: “Syphilis is the 
only disease known to humanity as 
being definitely hereditary. . Later 
researches indicate that a syphilitic 


child has probably never been born of a 
non-syphilitic mother, for through the 


placenta the spirochetes have ready 
access to the maternal circulation.”’ 
Why not simply say that syphilis is 
not hereditary, but is transmitted to a 
child a7 wtero by an infected mother? 
Again, what confidence can be placed 
in an author who seriously asserts 
(p. 90) that in the United States “Only 
one child out of five lives even until his 
first birthday,” and (p. 89) “In Amer- 
ica, Where the transmission of knowledge 
of birth-control methods has been made 
a felony, of all the children born only 
one child out of fifteen lives to reach 
his twenty-first year.” The first life 
expectancy table to which I turn tells 
me that of 100,000 children born in a 
given period, 88,538 will be alive at the 
beginning of the second year, and 
81,506 at the end of the 14th. This is 
doubtless not exact, but compared 
with Mrs. Hooker’s figures it 1s micro- 
metric accuracy. The author presents 
a detailed program for solving what she 
is pleased to call “the social evil”; the 
single standard of morality is the foun- 
dation of her recommendations, many 
of which are good.—P.P. 
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A FIELD OF SISAL AT ROUTBA ALGERIA 


Sisal (A gave Sisalana), is grown ona large scale in Yucatan and furnishes the 


FIGURE 3. 
fiber from which binder twine is made. 


by C.S. Scofield. 


HE second award of the Frank 

Mever Memorial Medal for dis- 

tinguished service in Plant Intro- 
duction was made to Dr. Louis Trabut, 
Government Botanist of Algeria. This 
award by the Council of the American 
Genetic Association was in recognition 
not only of the inestimable value to 
his own country of Dr. Trabut’s 
work in plant introduction and plant 
breeding, but of his very substantial 
contributions to agriculture in the 
(nited States, for with his co-operation 
Many promising varieties of field crops, 
‘ruit trees and ornamentals have been 
ntroduced into this country. Not 
the least of his services has been the 
very effectual aid rendered to numer- 
us agents of the U. S. Department 
ft Agriculture who have visted the 
‘rench North African colonies in 
he interest of plant introduction. 


Fi 


In the endeavor to develop a hardy race adapted to 
Algerian conditions, Dr. Trabut has hybridized Sisal with other species of Agave. 


Photograph 


These men cherish the recollection of 
Trabut’s unfailing courtesy, of his 
readiness to facilitate their researches 
and of his generosity in sharing with 
them his profound and varied knowl- 
edge of the native flora and cultivated 
plants of that most interesting region. 


EARLY BOTANICAL ACTIVITIES 


Louis Trabut was born in 1853 at 
Chambéry in the beautiful mountain 
district of southeastern France. Dur- 
ing his period of military service he was 
stationed in Algeria and found the 
country so much to his liking that 
after leaving the army he took up his 
residence in the colony which he has 
served so devotedly ever since. During 
the early vears of his residence in 
Algeria he practiced medicine and has 
long held the professorship of botany 
in the School ot Medicine of the 
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LOUIS TRABUT 
kIGURE 4. Although born in France, Dr. 


Prabut has spent 4 greater part of his lite in her 
North African colony with which he became acquainted while 


n military service. During the 
early years of his residence there he practiced medicine, and ce long held the professorship ol 


medical bot: iny at the U aah perge of Algiers, Largely through Dr. Trabut’s efforts, the colonial 


government was convinced of the necessity of establishing an agricultural experiment station. 
In 


1894 he was given charge ol the new work, and has held t 
The large trees call attention to the 


the position of director ever since. 
great variation of climate 


and other natural conditions in 
Algeria which we are accustomed to think of as a largely desert region 
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University of Algiers. His training 
both in medicine and in botany led him 
to discover the therapeutic value of 
certain native plants, notably the Atlas 
Cedar, a tree closely allied to the 
famous Cedar of Lebanon. 

With his colleague, Dr. Battandier, 
Trabut devoted many years to botan- 
ical investigations which resulted in 
the publication of the authoritative 
Flora of Algeria, by Battandier and 
Trabut. In the course of these re- 
searches every part of the colony was 
traversed, largely on foot, and as a 
result Trabut acquired an intimacy 
of knowledge of the wild and cultivated 
plants which bore golden fruit when 
his plant breeding activities began. 

Algeria, which faces France on the 
southern shore of the Mediterranean, 
was once a Roman colony and was in 
a high state of development at the 
beginning of the Christian era. North- 
ern Africa was long the granary of the 
Roman Empire and was renowned also 
for its extensive vineyards and_ or- 
chards. Traces of the advanced state 
of agriculture at that epoch are still to 
be seen in the numerous ruins of irriga- 
tion works and of mills for extracting 
olive oil. The Arab invasion swept 
away this ancient culture and much of 
the country was turned into a desert. 
In this condition it remained until the 
french occupation began, less than a 
Century ago. 

For more than a thousand years 
agriculture and horticulture were car- 
ried on almost exclusively by the Ber- 
bers, relics of the indigenous population 
who had sought refuge in remote moun- 
tain districts; the Arabs, essentially a 
nomadic and pastoral people, preferring 
to inhabit the plains and lowlands. 
The isolation and inaccessibility of 
the Berber communities were pecu- 
liarly favorable to the development 
ind propagation of numerous varieties 
of cultivated plants. The result’ is 
een to-day in the myriad races of the 
rape, fig, olive, apricot, and walnut 
‘rown in Morocco, Algeria, and Tunis. 
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very little group of mountains, one 
might almost say every mountain 
village, has its peculiar varieties. In 
addition to the varieties now in cultiva- 
tion, numbers exist in a half-wild state 
which are doubtless relics of ancient 
cultivation. There are also in north- 
ern Africa truly indigenous relatives of 
many of the cultivated plants. The 
country is therefore a storehouse of 
species and varieties whose utilization 
as resistant stocks whereon to graft 
more tender forms, or as material for 
improvement by selection and hybridi- 
zation, offers a wonderful opportunity 
to the plant introducer and_ plant 
breeder. 


ESTABLISHMENT OF EXPERIMENT 
STATIONS IN ALGERIA 


These things did not escape the 
keen eye of Dr. Trabut as he pursued 
his botanical investigations throughout 
the colony. There came to him the 
idea of an experiment station where the 
cultivated varieties and related wild 
forms could be brought together for 
comparative study. The colonial gov- 
ernment was finally convinced of the 
merit of this project and the Botanical 
Service of Algeria was created with Dr. 
Trabut as Director, a position which he 
still holds. 

The much desired botanical station 
was established at Rouiba in 1894 
and was later removed to Maison Car- 
rée, a suburb of Algiers.’ Little by 
little the activities of the Service 
expanded and are now fourfold, em- 
bracing plant introduction, studies of 
plant diseases and administration of 
the plant quarantine regulations in 
addition to the original botanical and 
horticultural investigations. The par- 
ent station at Rouiba has been retained 
for viticultural investigations, a farm 
of 250 acres in western Algeria has 
been acquired for the study of irriga- 
tion agriculture and of alkali soils, and 
a Saharan station has been created for 
the investigation of date culture. 


1A summary of the work in plant introduction and plant breeding at Rouiba and at Maison 
arrée is given by L. Trabut and R. Maire in the Revue de Botanique Appliquée et d Agriculture 


oloniale, 11:86- 92. 1922. 








156 









































PELISSIER WHEAT 


FIGURE 5. Pélissier, a black-bearded wheat 
of the hard or durum type extensively grown in 
northern Africa. This variety originated with 
a selection made by Dr. Trabut among the 


numerous races cultivated by the natives of 


Algeria. It is now grown considerably in 
Montana and has been found especially satis- 
factory in the manufacture of macaroni and 
semolina. Photograph from the Offce of 
Cereal Investigation. (See text on this page.) 


ee JOURNAL OF HEREDITY, V:74-85. 


1914. 
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BOTANICAL KNOWLEDGE APPLIED IN 
BREEDING PLANTS 


In an address before the Botanical 
Society of France, meeting in Tunisia 
in 1909, Dr. Trabut emphasized the 
Importance of systematic botany as 
the basis of all progress in applied 


botany. Never has this truth been 
better illustrated than in his own 
career. Trabut’s acute and profound 


knowledge of systematic botany has 
given him an exceptionally solid foun- 
dation upon which to base his work as 
plant breeder and plant introducer, as 
will be shown by a few examples. 

A systematic study of the numerous 
races of wheat grown by the natives, 
several of which often are found in the 
same field, resulted in the segregation 
of the Pélissier variety, a black bearded 
wheat of the durum type, now exten- 
sively cultivated in Algeria. Locally 
erown varieties of oats, highly 
tant to rust, have been discovered and 
popularized. — Incidentally, evidence 
was obtained that the Algerian oats 
are derived from Avena sterilis, a 
botanical species distinct from that 
to which the European varieties have 
been traced (A. fatua).” The forage 
value of numerous grasses, Legumino- 
sae, and other native plants has been 
determined and the best of these have 
been introduced into cultivation. 

Still more striking, perhaps, have 
been the results attained with orchard 
crops. Botanical investigation of the 
species of Pyrus, the genus to which 
the cultivated pear belongs, led to the 
description of several new species, 
one of which, P. gharbiana Trabut, 
has proved valuable as a stock for 
the pear when grown on limestone soils. 
Native varieties of the Persian walnut 
have been found which flourish in Al- 
geria on their own roots, as is not the 
case with the varieties introduced from 
France. The numerous Algerian varie- 
ties of the grape have been investigated 
and selection has been made of those 
which seem most promising. One of 
of these, popularized by Trabut and 
known to the French colonists as 
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n ONE OF DR. TRABUT’S MOST IMPORTANT CONTRIBUTIONS TO AMERICAN 
e HORTICULTURE 

FiGURE 6. Athei or Evergreen Tamarisk (Tamarix articulata) at Indio, California, showing 
™ the growth made in 18 months after the cuttings were planted. This interesting and beautitul 
. native of the Sahara, contributed to American horticulture by Dr. Trabut, is proving to be an 
d ideal plant for wind-breaks in the deserts of southeastern Calitornia. The absence of surtace 
e roots is a valuable feature, as it makes it possible to grow other plants close to the rows of Athel. 
h Photograph by Peter Bisset. (See text, p. 160.) 

C “Clairette égreneuse, ” is now one ot PLANT INTRODUCTION ACTIVITIES 

5; the leading white wine grapes of the 

} . we vi ‘ ahd le of A Not content with collecting and 
colony. Studies have been made of the : 

“es eee a studying the cultivated plants already 
yr native varieties of the fig, olive, and RA ithe a Nia Reiners 
| existing in the colony, Prabut has been 
a apricot and the best have been selected eS : “See ee ' 
, pene sete: Coilar | tireless in his efforts to introduce 

or general cultivation. Similar inves- — ¢ oe ae ; ; 
| r r ar OF from foreign countries, plants which 
- gation of the numerous varieties oO : will” 
5 -Seinitey . might contribute to the improvement of 
e the date palm occurring in the oases of iC , er ae 
he < bec existing plant industries or torm the 
n the Sahara has been begun recently at — Rh 
] | paneer , : os + basis of new ones. Some of his most 
.- the new desert station south of Biskra. — . 1: i th Bala 
) . ee ; lWmMporti achievements in this. fle 
d hese investigations led to the inter- , | ‘a i “ee , it ¥ , 
nm esting discovery that in varieties of lave een Une ‘oes uction ar Ci1s- 
if fruit trees which are habitually seed- SeMmation of the pecan, the Kum- 
d propagated by the Kabyle mountain- quat, and Japanese Varieties ot the 
i cers, the seedlings are much truer to plum. Phe Washington navel orat c 
ivpe than is the case with the standard is one of his recent introductions. 
vegetatively propagated varieties. I:-florts to popularize the grapetruit 
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ind the avocado in Algeria have thus 
far been unsuccessful. The colony is 
‘ndebted to Trabut for a host of exotic 
ornamental plants and of shade and 
forest trees, one of the finest of the 
latter being the handsome Canary 
[sland pine. 

Bersim or Alexandrian clover, the 
most valuable forage plant of the Nile 
Delta, has been acclimatized after 
vears of effort through the discovery 
and segregation of a strain resistant to 
low temperatures. With a view to 
fostering the cultivation of cotton and 
tobacco in Algeria, collections of the 
leading varieties of these crops have 
been assembled and progress is being 
made in the development by selection 
and hybridization of races adapted 
to the local conditions. 

Trabut has discovered several nat- 
ural hybrids between different species 
of Eucalyptus, a tree which is exten- 
sively grown in Algeria. One of 
these, named in his honor /Hucalyptius 
lrabuti, gives a wood. suitable for 
cabinetmaking and said to resemble 
mahogany. Another hybrid, /. algeri- 
ensis Trabut, he has found to be selft- 
sown, Which is not the case with other 
members of the genus in Algeria. 
Superior and more productive races of 
the camphor tree and of the soapberry 
tree have been developed by selection. 


CREATION OF NEW HYBRIDS 


Hybridization work of the greatest 
importance has been carried on at the 
botanical stations of Rouiba and Mai- 
Carrée with cereals, cotton, to- 
bacco, the artichoke, sisal and related 
species of Agave, Opuntia or prickly 
pear, citrus, grapes, loquats and many 
other groups of plants. This phase of 
Trabut’s work not only has enriched 
agriculture and horticulture with val- 
uable new forms but has led to a con- 
lusion of great scientific interest, that 
many of the important cultivated 
Nants have originated as hybrids 
ctween two or more botanical spe- 
ies. Evidence of this has been pre- 
ented in the cases of alfalfa and the 
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CONTRIBUTIONS TO AMERICAN 
AGRICULTURE 

There is no little resemblance in 
climate and in the native and culti- 
vated vegetation between Algeria and 
the southwestern United States. The 
Mediterranean littoral, with its chap- 
arral-clad hillsides and its mountain 
forests of live-oak and pine, finds its 
counterpart in the coast region” of 
California. The interior plateau, cov- 
ered largely with coarse bunch grass, 
resembles the high plains of New 
Mexico, and the vast Sahara is repro- 
duced on a smaller scale in the deserts 
of southeastern California. This sim- 
larity of conditions has made_ the 
North African colony a Mecca of agri- 
cultural explorers in search of plants 
for introduction into the southwestern 
United States. Cooperative relations 
with Dr. Trabut were established more 
than twenty years ago by Walter T. 
Swingle and David Fairchild of the 
Bureau of Plant Industry, and as a 
result hundreds of Algerian’ plants 
have been brought to this country. 

Numerous but unsuccessful efforts 
had been made to produce the fine 
Smyrna fig in California, the reason for 
the earlier failures having been the 
absence of the tiny insect (Blasto- 
phaga) which caprifies or pollinates the 
female flowers. With the aid of Dr. 
Trabut, Blastophaga finally was intro- 
duced successtully by Mr. Swingle and 
Smyrna fig production is now a thriv- 
ing industry in California. Trabut 
has also co-operated enthusiastically in 
the introduction of numerous varieties 
of dates from the North African deserts 
and has the credit of inventing an 
effective method of maturing the trurt 
on the tree by enclosing the clusters in 
paper bags. 

Pélissier wheat, Trabut’s 
selections, ranks among the best of the 
hard wheats tested in Montana by the 
Ottice of Cereal Investigations of the 
Bureau of Plant Industry and has 
reached the stage of commercial pro- 
duction in that state. It appears to be 


one ot 


especially suitable for the manutacture 
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of macaroni and semolina. The Tan- 
gier pea, a relative of the sweet pea 
native in northern Africa and received 
through Dr. Trabut, is reported, by 
Professor C. V. Piper, as giving won- 
derfully heavy yields on the Pacific 
Coast, and if means can be found to 
improve its seed production it bids 
fair to become an important forage 
plant in that part of the United States. 

Not the least interesting of the 
plants received from Dr. Trabut is 
the Athel or Evergreen Tamarisk, a 
tree native in the Sahara Desert. This 
plant was introduced with the co-opera- 
tion of Professor J. J. Thornber, 
Director of the Arizona State Experi- 
ment Station, who supplied material 
for trial at the U. S. Government Date 
(sarden at Indio, Calif. To Mr. Bruce 
Drummond, Superintendent of the 
Date Garden, belongs the credit of 
having recognized that the Athel is 
peculiarly suitable for the creation of 
windbreaks in the Colorado Desert 
region, because of its wondertully 
rapid growth. Eighteen months after 
the cuttings were planted the trees 
had reached a height of 20 feet and 
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when 5 years old some of them were 
50 feet high and from 14 to 19 inches 
in diameter at the base of the trunk. 
An ideal plant for the protection of 
orchards, fields and homes against the 
sand-laden winds of the southwestern 
deserts had been found at last. So 
prompt was the recognition of this 
fact that within 5 years after the first 
planting of the Athel at Indio it was 
estimated that 25,000 cuttings had 
been set out in that vicinity. Rapid 
growth is by no means the only merit 
of this tamarisk, for it is highly orna- 
mental and the wood not only sup- 
plies excellent fuel, but is said to be of 
value for construction purposes. Had 
Trabut made no other contribution 
to American agriculture, our debt to 
him for this would be no small one. 

Great as is the value, actual or po- 
tential, of the plants introduced or 
bred by Dr. Trabut, the inspiration of 
his career is after all his greatest gift to 
humanity. He has set a_ priceless 
example in devoting his brilliant, 
highly-trained, well-stored mind to the 
lifelong service of his countrymen and 
of all mankind. 


Biology vs. Bolshevism 


THe Rrvoi_r AGAINST CIVILIZATION: 
THe MENACE OF THE UNDERMAN, 
by Lothrop Stoddard. Pp. 274. 
Charles Scribner's Sons, New York, 
1922. 


The increasing complexity of civiliza- 
tion, and the production, for reasons 
well understood by eugenists, of a large 
body of inferior people in every civil- 
ized community, are the fundamental 
factors underlying revolution, in Dr. 
Stoddard’s opinion. Hating a society 
which they realize they are unable to 
enter, the ‘“‘Under-Men” naturally 
attempt to destroy it, in order to estab- 
lish a state of affairs where they may 
feel themselves more at home. Nearly 


half the volume is taken up by an ex- 
principles of 


position of the basic 


eugenics; the remainder is given over 
to a description of the revolutionary 
movement, particularly as represented 
by Bolshevism, Syndicalism, and the 
I.W.W.,-three different names, Dr. 
Stoddard believes, for the same thing. 
Krom this point of view, the way to 
avoid revolution is to adopt such eu- 
eenic measures as will decrease the 
production of men and women of in- 
ferior mentality. This bald synopsis 
cannot do justice to the vivid, at 
times sensational, presentation of the 
facts which Dr. Stoddard has written 
and which, it is safe to say, will lead 
many people to think of social prob- 
lems in terms of correct biology who 
have never done so before. The book 
deserves, and will unquestionably get, 
wide circulation.-P. P. 
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BROTHERS IN RUGBY 
FOOTBALL 


More Evidence That Brothers are Selected to Play in the Same or Similar 
Positions on Football Teams 


H. W. JAck, 


Kuala Lumpur, Federated \lalay States 


N CONNECTION. with a_ briet 
article which appeared in Vol. XII, 
No. 6, (June-July 1921) of the Jour- 

NAL OF HEREDITY dealing with a study 
which showed that brothers were often 
selected to fill the same or similar posi- 
tions on football teams, | append here- 
with a list of 23 sets of brothers 
representing 63 players of the game of 
rugby football in the British Isles, 
most of whom achieved distinction in 
the gameandall of whom are personally 
known to the writer. 

That many of the players were 
exceptionally good men is evidenced 
by the fact that twelve of their number 
were selected to play in the British 
International contests and = of the 
remainder, 22 played in the Inter- 
national trial (Provincial) matches, 
and all the rest were members of first 
class teams chosen by expert com- 
mittees. 

In British rugby tootball the quali- 


ties of a forward are that he must be 


strong, fairly heavy, and able to stand 
considerable strain and fatigue. 


Name Team 
Ryan, M. Rockwell 
ap +4 
Thompson, R. Queens 
‘a W. . 
Coyne, Eng. .,. oa he 
fr l. rf 
led. 
\heane, T. 
MM 
IX. 
Young, G. University 
7 \W. i’ 
c. 
Bennett, Joe 
i Jack 
e, Methodist College 
HH. Wesley College 


Tipperary 


Halves or centre three-quarters are 
characterized by their ability to make 
quick decisions, to kick and tackle well 
and by their daring to take risks. For 
wing players the essentials are speed 
and pluck. 

Of the 23 sets of brothers quoted, at 
least two in every case were selected 
to play in the same positions, while in 
eleven sets of three or more brothers at 
least three were chosen for the same 
positions. In one case a set of four 
brothers were all picked for the same or 
similar positions. These notes. dis- 
dinctly show that the ability required 
for playing in certain positions in rugby 
football is) inherited and = runs— in 
families. 

The following list includes all the 
pairs of brothers which the writer can 
recollect, and yet in no case where sets 
of two only are considered were the 
brothers selected to play in different 
positions, and in only five cases was 
there a variation when considering 
sets of three or more brothers. The list 
covers a period of approximately ten 
Vears. 

Distinction 
[International 


Position 
forward 


Locality 


Cork 
- Province 
centre College 
forward ie 
Wing [International 
forward Province 
me County 
Province 


Belfast centre 
- forward College 


Dublin 


1] 
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Name Team Locality 
Bateman, N. (ueens Cork 
ce W. " 7 
“ M. ' “ 
Fitzgerald, A. Cs ae he 7 
- W. ” a 
Musgrave, J. Constitution F.C, 
= A. (grammar F. C, “ 
" ne Queens F.C, 7 
Cullen, A. Blackheath F. C. london 
s W. oe a 


Kilmartin, A. 


a 5, Constitution F.C. 

Pillman, C. Blackheath london 
sé A. 4s ss 
Duggan, W. University Cork 
™ 1). " = 

Dennley, W. Cork 
“6 J. rr 
O’Reagan, J. 7 ™ 
“ Jack Waterford Waterford 
* Z; Cie Be Se “ 
W. ” ‘ 
Me. Grath, R. Constitution Cork 
x ra. “ “ 
Sheehan, T. University “ 
John ws 
“Joe Dolphin 
Jack, E. (ueens 
~ oo University 
~ Ss We is 
Linehan, T. (ueens 
~ University 
" W, ” 
“ _E. c. B.C. 
Lanktree, H. Constitution 
* cs we & 
se -_. ss 
©’Connor, G. University 
ai Jim ™ 
‘ Ix. we OM 
- John University 
Roche, P. ms 
™ IR. Cork 
Smith, T. Collegians Belfast 
“OW. % 7 
4s | 8 
American Degeneration 
RACE DECADENCE, by William SS. and 


(Presentation) 
(College Cork) Cork 


applied 


half or centre 


halt 
forward 
‘es 
wing 
forward 
centre or wing 


wing 


half or centre 


forward 
wing 
forward 


centre 
forward 


wing 


forward 


cenetics. 





Sadler, M.D. Pp. 421, price $2.50. 
Chicago, A. C. McClurg & Co., 1922. 
style, Dr. Sadler 
volume of information 


In a “‘popular”’ 
gives a great 


about the nature and causes of the 
mental and physical deterioration of 
the American people. This book merely 
states the problem, so to speak, and 
the solution of the problem is reserved 
for three other volumes to follow in the 
same series, dealing with theoretical 
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Distinction 
Province 
County 
Province 
County 
College 
Province 
College 

ss 





International 
Province 


‘é 


County 
International 
County 
International 
County 


Province 
County 
College 
Province 
International 
Province 


‘+ 


County 
College 
University 
International 
Province 


i) 


College 
County 
College 
Province 
College 
Province 
County 
Province 
[International 


Covering a 


wide range of topics, the author can 
not be expected to deal with all of them 
in an equally satisfactory way, but 
he has succeeded to a rather remarkable 
degree in making a fair and accurate 
presentation of his case, in terms under- 


standable by 
The diagnosis ot the 


mental infirmities of 


any newspaper reader. 


physical and 
the nation is 


accompanied by a good deal of com- 
mon-sense advice as to hygiene and 


treatment.—P.P. 








AN HISTORIC ORANGE TREE 


BEVERLY 


Ty 
. 


(GALLOWAY 


U.S. Department of Agriculture, Washington, D.C. 


REES are like folks. Some come 

into the world great, some achieve 

ereatness, and some have great- 
ness thrust upon them. 

[In one of the greenhouses of the U.S. 
Department of Agriculture at Wash- 
ington is an old orange tree whose life 
has been an eventful one, and even now 
after nearly fifty years its days of 
romance are not over. Verily, it has 
achieved greatness. Surrounding the 
Patriarch and serving as a guard ot 
honor, so to speak, is probably one of 
the most unique collections of citrus 
and citrus relatives to be found any- 
where in the world. Dr. Walter T. 
Swingle has been bringing these citrus 
plants together for study in connec- 
tion with his orange breeding and 
related work. The old patriarch has 
plenty of company and plenty of rela- 
tives, and it is altogether fitting that 
it should spend its last days surrounded 
by sO Many of its kindred. 

The old tree is one of the two sur- 
vivors, so far as known, of the earliest 
propagated stock from ten or twelve 
small plants of the navel orange 
introduced from Bahia, Brazil, by the 
late William Saunders, for many vears 
Superintendent the Gardens and 
Grounds, U. S. Department of Agri- 
culture. The other tree is located at 
Riverside, California. It was about 
the vear 1867 that Mr. Saunders con- 
structed an orange house on the De- 
partment grounds, near where the large 
marble building occupied by the Bu- 
reau of Plant Industry now stands. He 
began assembling oranges from difter- 
ent parts of the world and many of 
them were planted and fruited out in 
this house. Thus, as early as 1871, 
Mr. Saunders, in his report to the 
Commissioner. of Agriculture, stated 
that efforts had been made to secure 


of 


1 U.S. Department of Agriculture Bulletin, No. 445. 


163 


complete collections of citrus. He 
further stated that the collection 
numbered about fifty kinds, but that 
propagation and distribution had been 
confined almost solely to the Maltese 
Oval, the true Saint Michael, and the 
Tangerine. In none of the published 
official reports made by Mr. Saunders 
to the Commissioner of Agriculture 
does he mention the navel orange so 
that documentary records of its intro- 
duction, propagation, and distribution 
are lacking. 

We have known the tree growing in 
the Department greenhouse for thirty- 
five years, and it is not much larger now 
than when we first saw it in the old 
orange house in 1887. For many 
years it was our understanding that 
this tree was one of the original ten or 
twelve that were shipped to Mr. 
Saunders from Bahia, Brazil, about 
1870. Dr. William A. Taylor, Chief of 
the Bureau of Plant Industry, 
authority for the statement that Mr. 
Saunders told him in 1891 that the 
tree was budded from one of the 
original introductions. What became 
of the ten or twelve imported trees is 


IS 


not definitely known. Mr. Saunders 
in his notes made in 1898 or later, 
published by Dorsett, Shamel, and 


Popenoe! in 1917, says that all were 
fruited in Washington. Presumably all 
of the original trees were held in 
Washington tor a considerable time, 
for Mr. Saunders in speaking of their 
arrival says that he had a supply of 
voung stocks on hand and that as fast 
as he could secure buds they were 
worked on the stocks. 

The first two young plants sent out, 
according to Mr. Saunders, were for- 
warded to Mrs. Eliza Tibbets of River- 
side, California. These trees have 
become historic, and only recently a 


1917. 
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BRONZE TABLET IN HONOR OF THE PLANTER OF THE FIRST NAVAL 
ORANGE TREES IN CALIFORNIA 


hiGURE 8. It is not known what happened to the original naval orange trees imported trom 
Brazil. There were about a dozen of these, but Mr. Saunders made it plain st it the plants he 
sent to Mrs. Tibbets were budded from the Brazilian trees and were not the original introduc- 
tions. For the past five vears the family of these unheralded plant emigrants has vielded an 
average crop of 8,400,000 boxes of oranges. 

















NAVEL ORANGE TREE FROM BAHIA, BRAZIL 


FIGURI 9, One ot the earliest pro ragated from the original Introduction made by the late 
pro] 


William Saunders of the U. S. Department of Agriculture in 1870. This tree, growing in the 
Department of Agriculture greenhouse, is about fifty vears old and is one of the two sole survivors 
Mt the old stock. The remaining tree is growing at Riverside, Calitornia. Photograph by E. L. 
{ randall, See text p. 103. 
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tablet was unveiled at Riverside honor- 
ing Mrs. Tibbets for the part she took 
im the pioneer work of establishing 
one of the great fruit industries of the 
country. Only one of the original 
Riverside trees is living and it is not 
very vigorous. Despite the vicissi- 
tudes through which the old tree in 
the Department greenhouse has passed, 
it is still lusty. Planted first in the 
ground of the original orange house, 
it remained peacefully at home there 
until 1903, when it became necessary 
to demolish the orange house in order 
to construct new buildings for the 
Department of Agriculture. The old 
tree was carefully lifted and planted in 
a tub. We had a large palm house 
and the tubbed tree was kept there for 
a time. Later it became necessary to 
dismantle the palm house and the old 
tree was sent to the Washington 
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Botanical Gardens located near the 
Capitol grounds. ‘There it remained 
until about nine years ago, when it 
was brought back and planted in the 
eround in a new house constructed 
for tropical and subtropical fruits, but 
now devoted exclusively to citrus. We 
do not know the exact age of this tree, 
nor when it was first planted in the 
original orange house. Neither do we 
know whether it is older or younger 
than the tree at Riverside. Presumably 
the two trees are of about the same age, 
namely, fifty years. Their greatest 
monument is found in California where 
their family has increased until it 
now numbers nearly nine million trees, 
yielding an annual crop of fruit which 
for the past five years has averaged 
8,400,000 boxes, with a maximum crop 
of 13,000,000 boxes. 





Talks to Mothers 


The needlessly high maternal and 
infant death rate in the United States 
should not simply be deplored, but 
should be remedied. Combating and 
correcting this condition has been the 
function of the Maternity Center 
Association during its years of exis- 
tence. The recent publication of a 
series of twelve JZalks to Mothers is 
another commendable effort toward 
their goal. 

The Zalks are expressive of the aim 
of the organization. According to Miss 
Nancy E. Cadmus, R. N., general 


director of the Maternity Center Asso- 
ciation, the Association’s purpose is 
“not to try to supplant the doctor or 
nurse. The expectant mother is urged 
at every opportunity to place herself 
under expert professional medical and 
nursing care.’ The burden of their 
message 1s proper and adequate medical 
care for mothers and babies. These 
helpful and instructive pamphlets may 
be obtained for the nominal sum of 25c 
from the Maternity Center Associa- 
tion, 370 Seventh Avenue, New York 
City. 


Biological Facts Underlie Social Questions 


“A better knowledge of the accepted 
laws of heredity, together with a more 
complete understanding of the com- 
parative value and influence of race and 
education—of nature and nurture 
would greatly assist us in solving some 
of our social questions, while at the 
same time we would be helped in our 
future planning for the betterment of 
the citizenry of coming generations. 
The time has come to requisition 
science and draft scientists to help 





us in the great battle for social regenera- 
tion and racial advancement.”’ 

“The hour has come when the facts 
of organic evolution and the biologic 
teachings of modern eugenics should 
be applied to the great problems of the 
national administration as relates to 
immigration, labor and capital, sani- 
tation, social reforms, the colored race 
problem, poverty, and the other great 
questions of national uplift and race 
betterment.”—W.S. SADLER, M.D. 

















THE EFFECT OF THE AGE OF 
SIRE AND DAM ON THE 
QUALITY OF OFFSPRING 
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A FAMOUS HOLSTEIN SIRE 


FIGURE 10. 
Breed. 


Ormsby Korndyke Lad (102469) one of the great sires of the Holstein Friesian 
His daughters are noted for their high production records for both 7 day and yearly work. 
He has 18 daughters with records of over 30 pounds of butter (80°% fat) in 7 days. 
14 daughters with records of over 1000 pounds of butter (80°% fat) in one year. 


He also has 
The sire of Ormsby 


KKorndyke Lad was only 23 months of age when he was born and his dam was just a little over 4 


years of age (51 months). 
HE effect of the age of parents on 
the quality of the offspring is in a 
large measure concerned with the 


idea of cumulative inheritance, par- 
‘ticularly if we do not consider the 
matter of the proven sire or dam. 


‘ft an animal is a more valuable 
arent after it has attained maturity, 
t is more valuable for one of two rea- 


ons. Either the mature animal must 
e able, merely because of its full 
hysical development better to im- 


Photogri iph from Holstein Friesian World. 


press its characters on its offspring, or 
the mature animal must in the process 
of attaining maturity, have become 
endowed with something, due to train- 
ing or environment, which it can trans- 
mit to its progeny. After a century of 
study, this matter is far from settled 
and the question as to the possible 
effect of environment on the transmis- 
sion of a tendency to increase or de- 
crease certain quantitative functions 
is still important. 
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JOHANNA DE KOL CONCORDIA 
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FiGURE 11. At three and a half vears of age her record was 19037 pounds of milk and 671 
pounds of butterfat. Her sire, Sir Clothilde Concordia, was two years nine months of age when 
she was born, while her dam, Cold Spring Johanna De Kol 2nd, was three years and a half old. 


The great number of cases where the parents of high producing cows are as young, or younger 
than these, leaves no doubt that the off-spring of immature parents are just as good producers or 
transmitters of production as those born when the same parents are mature. 


Department of Agriculture. (See text, p. 173.) 


In practical breeding, it would be 
very advantageous to know definitely 
whether the young born of immature 
parents are as valuable for production, 
and for reproducing their kind, as 
those born of more mature parents. 
It is the aim of this paper to show 
whether the parentage of a group of 
high producing or superior cows aver- 
ages older than the parentage of a group 
of comparatively low producing or 
inferior cows. The paper also attempts 
to show the percentage distribution of 
offspring for the various ages of both 
sire and dam; the age when cows 
actually make their best records; and 
whether the offspring of very young or 
very old animals are inferior. 


Photo by U.S. 


METHOD 

The data reported in this paper were 
taken from Volume 27 of the Ad- 
vanced Registry Year book and_ the 
Herd Books of the Holstein Friesian 
Association of America. 

The superior class of animals chosen 
include those that up to April 30th, 
1916, had made records of 24 pounds 
or more of butterfat in seven days. 
This included all of the so-called 
thirty pound cows since 24 pounds of 
butterfat is equal to 30 pounds of 
eighty percent butter. For purposes 
of more careful study, this class was 
divided into three groups as follows: 

Group I—AIll cows producing over 
27.3 pounds of butterfat in 7 days. 
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(;roup | All cows producing be- 
veen 25.6 and 27.3 pounds of butter- 
tin 7 days. 

(sroup ae All cows producing le- 
veen 24.0 and 25.6 pounds of butter- 
tin 7 days. 

The comparatively inferior class of 
nimals chosen includes all of the so- 
called mature cows, that is, cows five 
vears of age or over, that) produced 
less than fourteen pounds of butter- 
fat in seven days and were entered in 
the 27th Volume of the Holstein Irie- 
sian Advanced Registry Year Book as 
entries or re-entries. This class was 
divided into three groups that were 
fairly comparable in numbers to the 
eroups of the superior class, as follows: 

(sroup | All) cows producing le- 
tween 12 and 12.5 pounds of butter- 
fat in 7 days. 


Group Tl -All cows © producing 
between 12.5 and 13.0 > pounds. of 
butterfat in 7 days. 


Group IITI-—All cows producing be- 
tween 13.0 and 14.0 pounds of butter- 
fat in 7 days. 

The groups were arranged so that 
the very highest producers were = in 
group 1 of the Superior Class and 
the very lowest) producers were = in 
eroup 1 of the Inferior Class. Then, 
if there was any difference in age, 
it was thought that the first groups 
should be further apart than the second 
and third groups. 

The 7 day record was chosen as the 
basis for this study because a larger 


TABLE |. slverage Age, in Months, of Ancestry of Supertor and of Inferior Classes of Cows 


Superior Cows 


Ancestor (Gsroup 1 Group 2 Group 3 


a ey 46.3 
ic incéeniackal SOn 63.6 61.2 
Paternal grand sire.) 48.6 49.6 49.6 | 
Vaternal grand dam. 64.9 605.2 67.6 
Maternal grand sire. 42.3 41.4 42.35 | 
Maternal grand dam, 65.2 63.0 | 59.6 | 
‘sreat grand sire!...) 44.3 44.8 48.1 
‘reat grand dam!..| 61.3 59.0 63.8 | 
‘umber of pedigrees 

In each group and | 

eee eae SO 121 404 


47. 
61. 
49. 
00. 


42? 


61. 
46. 


62. 
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number of records were available and 
the 7 day record is generally recog- 
nized as a valuable method of deter- 
mining the productive ability of dairy 
COWS. | | 

Three generation pedigrees were 
compiled for all the cows of both the 
Superior and Inferior Classes. These 
pedigrees included the date of birth 
for all animals in every pedigree. This 
makes i possible tO compute the dif- 
ference in age between any animal and 
its parents and tells us the age of the 
parents at the time the animal in 
question was born. This also provides 
data for determining the average differ- 
ence in age between generations, and 
allows the calculation of the percentage 
distribution of offspring according to 
the age of parents, making it possible 
to observe whether more good cows 
Or poor cows are born from very young 
or very old dams. The difference in 
age between parent and offspring was 
computed in months to the nearest 
month. 

In order to determine at what age 
the superior cows made their records, 
it was necessary to take this data 
directly from the Advanced Registry 
Year book and record it on the pedi- 
gree. 

RESULTS——-THE DIFFERENCE IN 

COMPARED 


AGE 


Table I gives the average age of the 
ancestry of the Superior and the Inter- 
ior Classes by groups and for the classes 





Inferior Cows 

Class (sroup 1 Group 2 Group 3 Class 

1+ .647] 45.7 44.6 | 41.6 (43.1+ .529 
Q+ S901 60.0 62.2 64.7 63. 1+ .941 
5+./1/74 45.4 46.4 46.7 |46.6+ .646 
7+.9291 66.5 69.4 65.8 66.7+1.034 
1+ .507] 44.8 3.0 43.4 143.6+ .508 
QO+ .8$731 65.0 69.4 62.8 (|64.7+1.013 
O+ 640] 45.4 47.9 43.8 |45.1+ .602 
5+ .939] 61.7 ‘2 64.7 |65.7+1.006 
611 111 114 285 510 





' Great grand sire refers to sire of paternal grand sire. Great grand dam refers to the dam of 
le maternal grand dam. 
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as a whole. This table allows us to 
make comparisons and determine any 
significant difference between the aver- 
age age of the superior cows and the 
(comparatively) inferior cows. 

» It will be noted in table I that 
the greatest difference in age is four 
months and that this occurs in the 
case of the sires. This difference 
might seem to be somewhat significant 
in the light of the probable error as a 
measure of its probable significance. 
The difference is more than three 
times the probable error but the prob- 
able error in this case is small. We 
must remember, however, that four 
months is not a very marked difference 
and this difference loses a large part of 
its significance when we study the 
group averages. There is more differ- 
ence between the groups within the 
classes even here than there is between 
the classes themselves. This is still 
more noticeable in other places in the 
table where the class difference is not 
so great. Take for example, the case 
of the dams, the great granddams, or 
the maternal grand sire. In each of 
these cases, the difference is probably 
insignificant in the light of the prob- 
able error, and in each case, the differ- 
ence between the groups within the 
class is greater than the difference 
between the classes. 

The real difference in age between 
the various parents and generations is 
more clearly shown by means of a 
pedigree. Such a pedigree is given in 
Figure 12. 

It is evident that there can be no 
increased hereditary value due to the 
age of the dams, for in every case ex- 
cept one, the dams of the Inferior Class 
average older, though not significantly 
so, than the dams of the Superior Class. 
In the one case, that of the paternal 
granddam, they average exactly alike. 

Krom a study of Table I and the 
pedigree, Figure 12, it is apparent 


that there is no significant difference 
between the ages of parents of the 
Inferior and of the Superior Classes. 
In only one case is the difference out- 
side the limits defined by three times 
the probable error. 


In this case, the 
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small difference between the class 
averages can hardly be considered sig- 
nificant when there is so great a differ- 
ence between the group averages within 
the class. 


BULLS ARE NO MORE VALUABLE 
PARENTS AS THEY GROW OLD 


Turning our attention again to the 
pedigree, Figure 12, we note that in 
every case the Superior sires on the top 
line of the pedigree are older than the 
corresponding inferior sires. The dif- 
ference is probably not. significant 
even in the case of the sires, but the 
tendency persists. 

This led to a study to determine 
whether a bull produced superior 
offspring as he grew older. From a 
study of four bulls having a total of 
five hundred and six daughters, it 
seems that bulls may or may not have 
better daughters as they grow older, 
depending on the quality of animals to 
which they are bred. As a bull proves 
his superior worth, he is very likely to 
be bred to better cows and produce 
better offspring. This probably ac- 
counts for the difference shown in the 
pedigree. This whole matter will be 
fully discussed in a later paper. Thus 
the difference in age of sires can be 
very readily assigned to the use of the 
sires and there is no indication that 
the sires are any better when they are 
old than when young and immature. 
In fact the frequency distribution, 
Figures 13 and 14, tends to show that 
the young parent of either sex 1s just as 
valuable as a parent when immature 
as it is in later life. The frequency 
curves include only the sires and dams 
of the first generation. 


KREOUENCY DISTRIBUTION ACCORD- 
ING TO AGE OF SIRE 


In the frequency curves, Figures 
13 and 14, it will be observed that 
the curves run very nearly parallel 
throughout. The curves start high, 
indicating that a large percentage 
of cows in both the Superior and 
Inferior Classes are sired by very 
young bulls. In this connection, it 
will be remembered from Table I that 
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AN AGE-PEDIGREE OF THE TWO CLASSES OF COWS 


FIGURE 12. 
and of the inferior cows (Italics). 


of the forebears of the two classes. (See text, 


the sires of the Superior Class average 
: ‘ss than four years of age, 46.4 months 

» be exact, and that the sires of the 
eee Class average somewhat 
vounger. The largest number of oft- 
spring were born when their sires were 
trom two and one-half to three years 
of age. This means that these bulls 
sired a larger percentage of their off- 
spring between twenty-two and twenty- 
seven months of age than at any 
other time. 

Table IL shows very clearly just 
how our purebred sires are used. It 
indicates that improvement has been 
vased on the selection of VOoung sIres 
rather than on the use of tried sires. 


THE PROVEN SIRE 


A bull cannot be called a proven sire 
intil his first crop of heifers come in 
nik and can hardly be called 
intil these heifers have milked at 
east one year. Thus a bull can hardly 


SO 


This shows the average age of the ancestors of the superior cows (Bold-face type) 


It is evident that there are no significant differences in the age 
p. 109.) 


be called a proven sire until he is five 
years of age. In general practice, the 
percentage of cows sired by unproven 
bulls is probably much higher than the 
percentage shown for the animals in- 
cluded in this study. This means that 
even the breeders who are making 
records use a tried sire for only a 
small percentage of their cows. That 
the tried sire is more valuable is indi- 
cated by the fact that 21.1 percent ot 
the Superior cows are daughters of 
tried sires, whereas only 15.9 percent 
of the Inferior cows are daughters of 
bulls of an equal age. This may seem 
to conflict with the idea that the bull 
when old is not more valuable, but 
the paper re ferred to above shows that 
he is not more valuable as a parent. 
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FREQUENCY CURVE FOR DAMS 
FIGURE 13. The percentage of young born by dams of various ages is shown in this chart 


The age of the dams is computed for six-months periods, and the upper age limit of these groups 
That is, all the dams 24 months and under are considered 24 months old, those between 


is shown. 


24 and thirty months of age, as 30 months old, ete. 


of calves are born by very young cows, the quality of whose offspring cannot be known. 
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It is evident that much the greater numbet 


(See text, 

















ole. even here, the 

irves run nearly 

rallel. There 
owever, a distinctly 
rger percentage of 
igh producers born 
{ very young dams 
han there is of low 
yr wiucers. It is hard 
‘> account for this 
the Superior 
Class have received 
= better care and are 
~ | bred younger on the 
average than the In- 
ferior Class. 

It will be noted in 
connection with Table 
| Ill that a shghtly 
* | larger percentage of 
- the Superior Class 
were born from dams 
under five years of 
age than there were 
of the Inferior Class. 
In later life, the two 
classes are very near- 
ly alike and almost 
exactly as many of 
the Superior Class 
were born from dams 
over eight vears of 
age as were born in 
the Interior Class 
. trom dams ot a 
| like age. The per- 
centage having dams 
over twelve vears Is 
exactly alike for both 


classes. 
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AGE OF DAMS IN MONTHS 
FREQUENCY CURVE FOR SIRES 


FIGURE 14. 


chart. 


The co-ordinates are the same as in the preceding 
lhe same conclusions apply even more strikingly in this 


case, as the sires are not used for breeding purposes as long as the 


dams. 


A sire cannot be considered a proven sire until his first 


crop of daughters have been in milk at least a year, which means 
that he must be five years of age. These figures are tor a selected 
class of sires and show that even the breeders who are making 
records use tried sires for only a small percentage of their cows. 
(See text, p. 170.) 
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WATSON SEGIS PONTIAC HOMESTEAD 


FiGuRE 15. She was born when her dam, Watson Segis Pontiac, was just 2 years, 2 days old, 
when her sire, Piebe Laura Allie Homestead King, was a senior two-year-old. Her record is 
25,360 pounds of milk and 928 pounds of fat. Her mother has a record of 844 pounds of fat, and 
she is the daughter of King Segis Pontiac Count, a great breeding sire, who was only a little over 
two years old when she was born. Photo by U.S. Department of Agriculture. 


TABLE II. The Percentage of Daughters Born on or before a Given Age of Sire, and the Age 
of the Sire at the Time the Dams of the Daughters were Bred 


| 


| 
| 


. —— Percentage of Daughters 
Age of Sire when Daughters| Age of Sire when the Dams of i i 
were born Daughters were Bred | Superior Inferior 
30 Months and Under | 21 Months and Under aa .0 28.0 
36 Months and Under — | 27 Months and Under 45.3 45.3 
60 Months and Under | 51 Months and Under 78.9 84.1 
Over 60 Months Over 51 Months 21.4 15.9 


TABLE III]. Showing the Percentage of Young Born Before and After a Given Age of Dam 


Age of Dam when Daughters Percentage of Superior Percentage of Inferior 
were born Daughters Daughters 
30 Months and Under............. 17.2 13.3 
36 Months and Under............. 26.2 21.6 
60 Months and Under............. 57.1 54.9 
a a ee 14.8 15.0 
8 ee ee 2.8 2.0 
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a A SIRE OF RECORD-MAKING DAUGHTERS 
FIGURE 16. King Hengeveld Aaggie Fayne (56635) has shown remarkable ability to transmit | 
production. He was slaughtered when only three years of age and asa result has only 31 A. R. O. 
daughters. Eleven of these daughters have records in excess of 30 pounds of butter (80% fat) 
in 7 days. Four ot his di itughters hi ive yearly records. Three of these records made by two and 
d, three year old heifers average 21,762.2 pounds of milk and 978.93 pounds of butterfat. The other 
is yearly record was made by a mature daughter and is 15,486.1 pounds of milk and 530.89 pounds 
id of buttertat. 
er King Hengeveld Aaggie Fayne was born when his parents were quite young. His sire was 
22 months of age and his dam 28 months of age when he was born. Photo by the Holstein-Fre sian 
World. 
purposes. An unusually large percent- AGE WHEN THE BEST RECORDS ARE 
age of the Superior Class were born MADE 


before their dams were two and one- 
half years of age and must have been 
first calves. The sires of a large per- 


Table IV was arranged for the Supe- 
rior Class only. The best record was 
centage of the Superior Class were also used in every case. If any of the cows 
under two and one-half vears when the herein considered have made a better 
dams were bred. On the other hand, record since the collection of this 
just as large a percentage of the data this fact introduces an_ error. 
Superior Class as of the Inferior Class It is recognized that only a very few 
is from very old parents. cows have ever made more than one 


TABLE IV, The Average Age of All the Superior Cows at the Time Their 
Records Were Made 


(Group | Group II Group III Superior Class 


Number of Cows........ 6 | 121 404 | 611 
- 77 


Average Age in “Months.. 69.7 | ye ‘3.4 tas 
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record above thirty pounds of butter 
in a week and most of those that 
have done so are here considered. This 
error, then, is in all probability very 
small. 

The group averages and the class 
average all show that the best records 
of the animals herein considered were 
made at an average age of about six 
vears. Of course many were much 
older than this and many were younger, 
but it is well known that animals vary 
greatly in rapidity of development. 
It would seem that the numbers con- 
sidered are large enough to make the 
average significant even though it is 
recognized that most cows do not have 
a chance to make a record every year. 
The cow is most likely to be tested at 
the time she shows greatest promise. 
Since these high producers made their 
best records at six years of age, it 
seems only fair to assume that they 
were at the height of their productive 
capacity at this time. It would also 
indicate that cows generally reach the 
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limit of their possibilities for hig! 
production at about this age. Thi 
contention 1s supported from othe: 


sources,! although one 
who attacked the problem in ai 
entirely different manner, maintain: 
that the highest production is not 
reached until much later in life. 


investigator, 


SUMMARY 


The parentage of superior or high 
producing dairy cows is no older than 
the parentage of comparatively inferior 
or low producing cows and thus the old 
animal is no more valuable as a parent 
than the young animal. 

As far as the age of either parent is 
concerned, the young born at one time 
in life seem to be just as valuable as 
the young born at any other time. 

A very large percentage of our cows 
are born of immature parents but the 
proven animal at any age is much more 
valuable for breeding purposes. 

On the average, cows make their 
best records at about six vears of age. 


Musical Ability 


THE INHERITANCE OF SPECIFIC MUsI- 
CAL CAPACITIES, by HAzeL M. 
STANTON, Ph.D., Eastman School of 
Music, Rochester, N. YY. Pp. 47. 
Eugenics Record Office Bulletin No. 
12, Cold Spring Harbor, L.1I., April, 
1922. (Reprint from Psychological 
Monographs XXXI, No. 1, Prince- 
ton, N. J.) 

Combining the family _ history 
method of investigation of the Eugenics 
Record Office with some of the tests for 
musical capacity established by C. E. 
Seashore of the University of lowa, Dr. 
Stanton presents a_ picture of six 
family groups, each one based on a 
musician of some eminence. Over 500 
individuals are charted, but actual 


1 PEARL RAYMOND, The Change of Milk Flow with Age. 


Station Bulletin, No. 262. 


. 


1917. 


“GOWAN, J. W., Studies in Milk Secretion VIII. 
Bulletin, No. 293. 


1920. 


tests (of the sense of pitch, sense of 
intensity, sense of time, and_ tonal 
memory) were given to only 85. A 
marked correlation was found to exist 
between an individual's musical ability 
and his or her early opportunities for 
hearing good music and studying it. 
It is assumed that the tendency of an 
individual with innate musical capacity 
to seek out such opportunities will 
account for this correlation. The 
assumption is probably correct but 
many persons would want proof of it. 
The pedigree charts, which are of course 
based on too few data to be conclusive, 
seem to indicate that the various traits 
are inherited, and that there is segre- 
gation in the inheritance.——P. P. 
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INHERITANCE IN THE 
SUMMER SQUASH 


EDMUND W. SINNOTT 
AND 
(GEORGE B. DURHAM 
Connecticut Avricultural College, Storrs, Conn. 


UR KNOWLEDGE of inheritance 
O in Cucurbita pepo, that inclusive 

species under which are grouped 
the summer squashes, pumpkins, and 
most gourds, is not extensive. In pre- 
Mendelian days Naudin and others 
studied Cucurbita but their results are 
not of great value in constructing a 
modern genetic analysis of the group. 
Many of the workers on squashes have 
been more interested in the demarka- 
tion of species and varieties and in the 
possibility of making crosses between 
the various forms than in determining 
the inheritance of the particular char- 
acters displayed by the plants. 

Two recent papers, however, should 
be especially noted. Drude! has _ re- 
ported the results of a long series of 
crosses in the Cucurbitaceae, chiefly 
among forms of Cucurbita pepo. He 
states that some characters show Men- 
delian inheritance but makes no ex- 
tended analysis. His results show that 
white fruit color is evidently dominant 
over yellow or green and that wartiness 
is dominant over smoothness. He 
believes that many characters are not 
inherited in a Mendelian fashion and 
that reciprocal crosses are frequently 
dissimilar. A thorough mixture of the 
SIX types of summer squash with which 
he worked shows that certain of these 
types tend to persist in the offspring 
whereas others are entirely lost. Lotsy* 
reviews the work of previous writers 
and has made some extensive crosses 
among certain of the forms of Cucurbita 
Pepo as well as in other species. He 


does not present much information as 
to the behavior of particular charac- 
ters, but is especially concerned with 
interfertility among the different spe- 
cles and_ varieties. He confirms 
Drude’s statement that in certain 
cases the results of reciprocal crosses 
are dissimilar. 

All workers call attention to the 
extreme difficulty of effecting self- 
fertilization in the squash and to the 
sterility and lack of vigor shown by 
plants grown from inbred seed. In 
no case, therefore, have pure lines been 
established, or material known to be 
homozygous used in hybridization ex- 
periments. This fact of course casts 
a certain degree of doubt over the 
results heretofore reported in squash 
breeding experiments. 

In 1916 the senior author grew sev- 
eral hundred plants of summer squash 
including all the commoner commercial 
varieties —croockneck,  vellow — and 
white scallops (patty-pans), Fordhook, 


marrow, and cocozelle. Seeds were 
obtained from four prominent seed 
firms. As is often found to be the 


case with summer squash, the plants 
showed a marked degree of variability 
and many of them did not come true 
to name. Some preliminary hybridiza- 
tions were made, but it soon became 
clear that until reasonably pure types 
had been isolated, the results ot hy- 
bridization experiments would — be 
valueless. In something over one 
hundred plants of the types which 
seemed to be the most constant, per- 


' Drupe, Q., Erfahrungen bei Kreuzungsversuchen mit Curcurbita pepo. Ber. Deutsch. Bot. 


es. XNXNXV:26-57. 1918. 

“Lorsy, J. P., Curcurbita-Strijdvragen. 
thenogenese? I. Historisch overzicht. IT. 
[l: 1-21, 1920. 


De soort -quaest Ie. 
eigen onderzoekingen. 


Het gedrag na kruising. Var- 
Cre netica, 3 497 531. 191%: 
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Sinnott and Durham: Summer Squash 


rent attempts were made to obtain 

od seed through self fertilization. A 

‘nt was watched until a male and a 

nale flower bud were found which 

re almost ready to open. These 
ere either bagged or their corollas 
ed up and on the succeeding morning 
ollen was transferred from anthers 

. stigma and the flower bagged. After 

_few days, when the corolla had with- 
red or fallen, the bag was removed and 
he young fruit tagged. As a check, 
vhen the fruit was about half grown 
an “S” with the plant’s number (or in 
crosses, the numbers of the parents) 
was scratched with a pencil on its 
surface and the scratch developed a 
corky ridge which marked the mature 
fruit clearly. 

In the case of twenty-five of these 
plants, self-fertilization was success- 
fully effected and fertile seed produced. 
In a number of others, fruits were set 
but the seeds were weak and failed to 
germinate. This result agrees with 
that of other breeders who find a high 
degree of self sterility in this species. 

In 1917 several hundred plants were 
raised trom this inbred seed. Al- 
though in a number of cases the off- 
spring resembled their parents rather 
closely, in most instances a_ certain 
degree of variability was still evident in 
many plant characters, showing that 
the parent plants had been heterozy- 
gous. Most of the plants grown sub- 
sequently from commercial seed have 
also been found to be heterozygous. 

In 1917 a number of these inbred 

ivpes refused to set seed when selfed 
and one or two others have been lost 
subsequently. In every case these 
strains were replanted in the following 
season from reserved seed and the same 
result’ obtained, showing clearly that 
‘erility or lack of vigor, and not sea- 
onal or other environmental differ- 
nces were the causes of failure. The 
ther inbred lines have — persisted 
Nrough six seasons of inbreeding and 
Now no lack of fertility. In vigor, 
lany of them are somewhat inferior 
» heterozygous plants, but they have 
ow apparently reached a point where 
Ney are maintaining themselves with- 
ut further loss of vigor or fertility. 
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Krom year to year these inbred lines 
have become more constant and uni- 
form. Krom five hundred to a thou- 
sand plants have been grown each year 
and a wide variety of types have been 
inbred, with the result that at present 
we have a considerable number of 
families which are apparently almost 
completely homozygous and may well 
be called pure lines. New commercial 
material has also been grown and in- 
bred each year. 

By 1919 most of the original types 
were breeding so true that there was 
reason to believe that they were 
essentially homozygous. In this sea- 
son, therefore, crosses were made _ be- 
tween various pure types involving the 
more important character differences. 
In 1920 a small F; generation was raised 
from 20 of these crosses. In every case 
but one, this was very uniform, thus 
confirming the belief that both parents 
were pure. During the past summer 
(1921), an Fs generation of from fifty to 
one hundred plants was grown from 
each of these F; types. From a study 
of these two generations of crosses, 
and of the segregation which took place 
in the first few generations of inbreed- 
ing, We are now in a position to under- 
stand some of the facts involved in the 
inheritance of several of the more im- 
portant characters of the plant. 


BODY COLOR OF FRUIT 


Iruit color is perhaps the most con- 
spicuous plant character in Cucurbita. 
There are three main groups of fruit 
body color; the whites (kig. 18), the 
vellows (Fig. 17, 30BS9-12), and the 
ereens (Fig. 19, CF1, C97, C96, and 
24AS4). Each of these may occur 
in different intensities, but no plant 
has been found which could not be 
referred definitely to one of the 
three. During the early generations 
of inbreeding, in the development of the 
pure lines, yellow fruited plants and 
green fruited plants appeared rather tre- 
quently in lines where the parents and 
the great bulk of the plants were white 
fruited; and green fruits have appeared 
in vellow fruited lines. White fruits 


have never arisen in yellow or green 
lines, nor yellows in green lines. 


This 











Is0 


of course suggested that white is dom- 
inant to yellow and yellow to green. 
This conclusion was fully borne out 
by the results of crossing. In Table I 
are presented the data for parents, 
I’, and Fe. in nine pedigrees from crosses 
involving differences in fruit color. 
The dominance of white over yellow 
and of yellow over green is evident. 
In pedigrees 17 and 6 there is an ap- 
proximation to a 3:1 ratio of white to 
yellow in the ks; and in 3 and 4, an 
approximation to a 3:1 ratio of yellow 
to green. Dominance ot yellow over 
green 1s not quite complete. The k; in 
pedigrees 3 and 4 and a majority of the 
vellow segregates in the F». (presum- 
ably the heterozygous ones) are some- 
what washed or tinged with green. 
Pedigrees 1, 14, and 15, however, 
differ from the first four in the fact 
that a few green plants made. their 
appearance in the Is. The total number 
of plants in these three pedigrees is 
205, of which 155, or almost exactly 
3/4, are white. Of the 50 non-white 
plants, 40, or a little over 3/4, are yel- 
low, the other 10 being green. This 
count (155:40:10) is very close to a 
12:3:1 ratio, according to which we 
should expect in the population under 
discussion 154 white, 38 yellow and 13 
green. It is evident that in pedigrees 
6 and 17, the white parents contain 
hypostatic yellow factors and have a 
genotype which may be represented by 
the formula WWYY. — Such_ plants 
when crossed with yellows could never 
throw any greens. In_ pedigrees 1, 
14, and 15, however, the white parents 
evidently do not contain hypostatic 
yellow and apparently have the geno- 


TABLE I. 


Pedigree Parents 


White x Yellow 
Yellow X White 
(;reen X Yellow 
Yellow X Green 
Yellow White 
Yellow X White 
White < Yellow 
White X Yellow 
White X Yellow 


— 
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type WWyy. Such a plant whe: 
crossed with pure yellow (wwYY 
would give WwYy in Ff; and 12/1 
white, 3/16 yellow and 1/16 green i: 
Fs, the result which we observed. 

In pedigrees 5 and 7, however, ther 
is a great preponderance of white in 
the Fs, a total of 64 white to 2 yellow. 
In several cases, also, the yellows whic! 
have appeared in white fruited line 
during inbreeding have constituted 
considerably less than a quarter of a 
given group of offspring. We evidently 
have here two independent factors for 
white, W; and Wes. A white homozy 
gous for both these would of course 
give, When crossed with a yellow, 15 
white to 1 yellow in Fs, a ratio which is 
close to that which we found in these 
two pedigrees. 

As responsible for the various body 
colors in the fruits of these squashes we 
may therefore assume two. separate, 
dominant factors for white; a factor for 
yellow recessive to white and dominant 
over green, anda tundamental recessive 
factor for green. 

In each of these main color types 
there is much variation. There are 
buff, cream, and plain whites, deep 
and light vellows, and greens. These 
are definitely inherited but the mode of 
inheritance is hard to trace. Evidently 
a number of modifying factors are here 
at work. 


STRIPING OF FRUIT 


In several of the lines fruit color is 
not uniform, but stripes differing in 
color from the body appear in_ the 
furrows (Fig. 18). Yellow and green 
stripes have appeared in lines normally 


Inheritance of Body Color in Fruit of Summer Squash 


Pi lr 
White White 73, Yellow 19 
White | White 25, Yellow 9 
Yellow | Yellow 42, (Green 16 
Yellow Yellow 39, Green 13 
White White 66, Yellow 20, Green 3 
| White White 13, Yellow 3, Green 1 
| White | White 76, Yellow 17, Green 6 
White White 31, Yellow 2 
White White 33, Yellow 0 
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lid white in color and green stripes 

ve appeared in yellow lines. Striped 

ants have always bred true to striping 

ter it has appeared, thus indicating 

at it behaves as a recessive character. 
reen striped plants have appeared in 
ellow striped lines, but never yellow 

iriped plants in green striped lines, 
hus suggesting that the relation of 
-ellow to green in stripe color is stmilar 
9 that which holds between them in 
he body color of the fruit. Indeed, the 
stripe seems merely to be a region in 
the fruit where the dominant body 
color is inhibited in its expression and 
where the recessive color is thus able to 
manifest itself. The color of the stripe 
will therefore depend on the genetic 
constitution of the plant. In the case of 
a white fruit, the stripe will be yellow if 
the fruit has hypostatic yellow in its 
senotype, but if thisis absent the stripe 
will be green. That this conclusion is 
correct is indicated by the fact that 
lines with white fruits showing green 
stripes have been proved, through 
breeding analysis, to contain no yellow. 

In a number of cases in yellow and 
ereen fruits, stripes of the same color 
as the body but deeper in shade occur 
in the furrows. We are probably con- 
cerned here with an effect of the striping 
factor on those factors which modify 
the intensity of the body color. 

striping was involved in four crosses, 
the results of which are given in Table 
IT. 

In pedigree 21, where green striped 
was crossed with plain white, striping 
clearly behaves as a recessive and seems 
to be due to a singte factor difference. 


TABLE II. 


Summer Squash 181 


cases, where white with 
yellow stripes is crossed with plain 
vellow, difficulties arise. The absence 
of striping, brought in by the yellow, is 
clearly not dominant, for the F, in 
every case shows stripes. In the Fs, 
however, there are a_ considerable 
number of unstriped whites and most 
of the yellows are unstriped. It should 
be noted that in pedigrees 5 and 7, 
where we have shown that there are 
probably two independent factors for 
white, the yellow” stripes (perhaps 
because of the excess of white) are pale 
and in some cases are barely distin- 
guishable; so that possibly some of the 
plants recorded as plain white may 
actually possess very faint stripes. 
It is also possible that the factor for 
plain color brought in by the yellow is 
recessive to striping. The majority of 
extracted yellows, however, are not 
striped, and the further possibility 
suggests itself that there may be linkage 
between the factor for white and the 
factor for striping. 

It is evident that plain white is domi- 
nant over striping, with a single factor 
difference involved. The relation be- 
tween striping and plain vellow, how- 
ever, Is not entirely clear. 


In the other 


SUREFACI OF FRUIT 


In certain of the lines, the fruit sur- 
face is entirely smooth; in others it is 
very warty (Figs. 17 and 18); and 
still others it shows only a few warts, 
scattered here and there (Fig. 17). 
Smooth fruited plants have always 
bred true, but warty ones have some- 


/nheritance of Striping Vil Fruit 


Pedigree Parents 
“| White, green striped X 
| Plain white 
. White, yellow striped 
Plain yellow 


O . Plain yellow X White, 
yellow stripes 


Fees ... White, yellow striped < 
Si ‘lain yellow 


Plain white 


White, 


White, pale vellow stripes 


F, F, 


Plain white 43; White, 
green stripes 9 


White, pale yellow stripes bias! pale yellow stripes 
- Plain white 8, Plain 

wet Pda 2 
vellow stripes White, yellow stripes 22; 


Plain white 3; Yellow, 
stripes darker 3; Plain 
vellow 6 

White, pale vellow stripes 


20: P lain Ww hite 13 3 
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Sinnott and Durham: Summer Squash 


‘mes thrown smooth or nearly smooth 
ypes when inbred, thus suggesting 
hat wartiness is dominant over 
moothness. Wartiness is not a simple 
haracter, however, for it shows all 
iegrees of development from one or 
‘wo small spots to a surface completely 
-overed with warts. It is very difficult 
ro grade these types. satisfactorily, 
so that in the records here presented 
they are all grouped together as 
‘warty.’ The results of five crosses 
are set forth in Table III. 

In pedigrees 1 and 8, a single factor 
difference between warty and smooth 
will evidently explain our results, there 
being 126 warty plants to 44 smooth 
ones in the Fs. It is noteworthy that the 
warty parent in both these cases was 
only moderately warty. In pedigrees 
13, 18, and 22, on the other hand, there 
is a great deficiency of smooth plants 
in Fs, and a much closer approach to a 
15:1 ratio than to a 3:1. The warty 
parents in these three cases were 
extremely warty, much more so than in 
the first two pedigrees. In the Fy, 
wartiness was present in all degrees, 
but it was noticeable that plants as 
extreme as the original warty parent 
were rare and that the great majority 
resembled the F; in being only moder- 
ately warty. In these cases, wartiness 
scems to be caused by two independent 
factors, cumulative in their effect. 


TABLE ITI. 


Pedigree Parents 

Smooth X Warty 
wise eben ees Smooth X Warty 
Warty XSmooth 
Warty XSmooth 
Warty XSmooth 


TABLE IV. 
{ 


Parents 


Disc X Sphere | 
Sphere X Disc | 
Disc X Sphere | 
Me tesRuks Disc X Sphere | 


* SINNOTT, EDMUND W., The Inheritance of Fruit Shape in Curcurbita 
1922. 


LXXIV:95-103. 


_ 
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The pure types which show an inter- 
mediate degree of wartiness evidently 
possess only one of these factors. 


FRUIT SHAPE 


Evidence as to the manner of inheri- 
tance of fruit shape in these crosses has 
been presented elsewhere in some detail 
by the senior author,® but may be 
briefly summarized here. Most of the 
pure lines isolated showed the “‘scal- 
lop,’ (patty pan), or disc type of fruit, 
much broader than long (Figs. 17 and 
18). In two of these lines’ there 
several times appeared, as a result of 
inbreeding, plants with fruits almost 
spherical in shape (Fig. 18, 45AS5, 


Fig. 17, 13AS). These forms’ sub- 
sequently all bred true, thus sug- 
gesting that the spherical type is 
recessive to the disc. Four crosses 


between the disc and the sphere shapes 
were made, the results of which are 
presented in Table IV. 

These factors show clearly that there 
is a single factor difference between 
disc and sphere, the Fe. ratio being 
almost exactly 3:1 (254:85). The dise 
shape is completely dominant, the F, 
showing no trace of thickening. The 
extracted F. spherical plants, however, 
are not all alike but show an effect 
derived from the disc parent, those 
coming from crosses in which the disc 
parent was relatively flat being some- 


Inheritance of Fruit Surface 


I F. 


Warty Warty 64, Smooth 24 


Warty Warty 62, Smooth 20 
Warty Warty 97, Smooth 6 
Warty Warty 09 Smooth 6 
Warty Warty 81, Smooth 7 


Inheritance of Fruit Shape 


Ky | I. 


Disc Disc 79 Sphere 29 


Disc Disc 83, Sphere 18 
Lise Disc 41, Sphere 13 
Lise Lise Si. Sphere 25 


» 4 7 ae mh 
pe Po. Bot. Gasette 


’ 
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what flattened spheres, those derived 
from thicker discs not showing such 
flattening. In addition to the single 
large factor which causes the difference 
between sphere and disc shapes, there 
seem other independent factors which 
affect fruit shape in the same general 
way but to a slighter degree. 

The great variety of other fruit 
shapes in the summer squash is doubt- 
less due to many other factors, and a 
more complete analysis of the problem 
of fruit shape in these plants has been 
undertaken. 


PLESH COLOR OF FRUIT 


Considerable difference exists be- 
tween the various pure lines as co the 
flesh color of their fruits. In some, this 
is pure white, the seed cavity and pulp 
having a slight greenish tinge. In 
others it is cream with yellow pulp, and 
in a few it is a deeper cream with a 
hint of reddish, the pulp being salmon. 
In plants with yellow fruit, the flesh 
color is almost invariably cream or 
salmon, but white fruits may have 
flesh of any color. The extremes of 
color are readily distinguishable, but 
they grade into one another in such a 
way that the intermediate forms are 
often hard to classify. 

During the course of inbreeding, 
cream fleshed plants have several 
times arisen from white fleshed ones 
and subsequently bred true. No 
instances have been found, however, 
of a white fleshed type originating 
from a cream fleshed family. 

Figures as to the inheritance of flesh 
color in seven crosses are set forth 
in Table V. 

In the first four of these, white is 
clearly dominant and seems to differ 


——— — —————————— 


Pedigree | Parents 


— —_—_ — ~~ — —_ — 


Cream X White 


reer rey 
| | White X Cream 
Bes sxneswat White X Cream 
Serer Cream X White 
Be oe no 4 Cream X White 
Oh. soc yee White X Cream 
Pere Cream X White 
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from cream by a single factor, the f 
approximating three whites to on 
cream. In the last three pedigrees 
however, the dominance of white ji 
not so complete, for although the F 
is here recorded as white, the whit 
has a very slight creamy tint. In these 
pedigrees, also, white and cream occur 
in about equal numbers in Fs. In thes« 
cases it is noteworthy that the cream 
fleshed parent was a yellow squash, 
whereas in the first four pedigrees it 
was a white squash. Flesh colo: 
evidently behaves differently in differ- 
ent cases, and we may perhaps assume 
the operation of two different kinds of 
factors for cream, as well as of factors 
modifying the intensity of the color. 


BLOSSOM END 


Plants differ markedly in the size and 
character of the scar at the blossom end 
otf the truit where the corolla fell off. 
This may be large or small, shallow or 
deep. Perhaps the most striking 
difference, however, is that between the 


single (Fig. 18, 85BS1—4), and the 
double (Fig. 18, 8BS2-5), the scars 
of the stigma and of the = corolla 


being united in the former and sepa- 
rated by an area of smooth pericarp 
in the latter. 

Pure lines differ in the character of 
the blossom end, some being invariably 
single and others always wide and 
double. Certain lines, however, are 
intermediate, some plants being single 
and others narrowly double with only 
a small smooth area between the scars. 
The two types may even be found on 
different fruits of the same plant, and 
the character is thus probably easily 
susceptible to environmental differ- 
ences. During inbreeding, single types 


TABLE V. Inheritance of Flesh Color in Fruit 


I, 2 


White White 64, Cream 18 
White White 67, Cream 27 
White White 74, Cream 19 
White White 60, Cream 12 
White White 50, Cream 37 
White White 48, Cream 49 
White White 40, Cream 51 
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ve frequently arisen from doubles 
4d doubles from singles. 

A number of crosses involving differ- 

ices in blossom end are reported 

| Table VI. 

Although a study of the pure lines 
hows that this character is doubtless 
‘nherited, there is evidently a good deal 
of difference in the manner of its in- 
heritance. We may say in general 
‘hat the single type tends to be domi- 
vant over the double and to be more 
abundant in the Fs. 


HABIT OF VINE 


No well marked running vines were 
developed in the pure lines studied, 
but in a number of lines a distinct 
tendency to run was observable and 
gave a very different habit to the plant 
from the normal “bush” type. In 
crosses of the bush form with the 
runner, the F; showed a rather inter- 
mediate condition and in the Fk. there 
was a marked preponderance of bush 
plants. In many cases, however, the 
line between the two types was very 
hard to draw. 


OTHER CHARACTERS 


A number of other characters are 
distinctive of particular lines and are 
therefore clearly inherited, but their 
expression is difficult to record and no 
definite data as to their manner of 
inheritance has been gathered. 

Such a character is that of highly 
developed teeth in the “‘starfish’’ type 
shown in (Fig. 18). The number of 
teeth and the development of the 
shelf or border around the fruit 
are also distinctive (compare plant at 
left with two plants in middle of lowest 
tier in Fig. 18). 


TABLE VI. 


Pedigree Parents 


Pa see eatin gd Double < Single 


Os wee y Single X Double 
: Severrers Single X Double 
Wy oO 286. Double X Single 
Dy acts Bde abd Double X Single 
Mik date geal Double X Single 
Wiis oan. cle Double X Single 
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The deeply furrowed surface seen 
in 85BS3 (Fig. 18), is a very constant 
feature of this line. 

The “dome” shape of the fruit 
is perfectly constant and even tends 
to segregate out somewhat in crossing. 

The size of the seed cavity may be 
relatively large, as in most plants, or 
relatively small. These differences are 
clearly characteristic of their respective 
lines. 

The size, shape, and color of the seed 
are clearly inherited. 

The size of the blossom end_ scar 
varies greatly, regardless of whether it 
is single or double. It may be little 
more than a small button or it may be 
large and conspicuous. In some cases, 
notably the “85” series (Fig. 18), it is 
very deep, running well down into 
the fruit. Usually, however, it is 
rather shallow. 

Leaf characters also distinguish par- 
ticular lines. The leaves may be three, 
five, or seven lobed, or may be almost 
unlobed. They may be erect and 
closely arranged on the stem, giving the 
plant a very bushy appearance; or they 
may be spread out more loosely. 

Finally, there are differences in 
amount and character of fruit yield, 
some plants being heavy yielders and 
others relatively light ones. Certain 
tvpes produce only one or two large 
fruitsand others a considerable number 
of smaller ones. 

It should be noted that in all the 
characters which have been studied in 
crosses, it makes no difference whether 
the character is brought in through 
the male or the female parent, recipro- 
cal crosses being essentially similar. 
This result is directly at variance with 
those reported by Drude and Lotsy. 


Inheritance of Blossom End 


I F, 
Single Single 80, Double 8 
Single Single 29, Double 11 
Both Single 71, Double 21 
Both Single 27, Double 26 
Single Single 27, Double 24 
Both Single 34, Double 55 
Single Single 70, Double 3 

















136 






With the possible exception of the 
relation between striping and white 
body color, no definite case of linkage 
has been found. 


SUMMARY 


1. Self fertile strains in the summer 
squash have been found and a number 
of pure lines established. 

2. In between these pure 
types, information as to the inheritance 
of various plant characters has been 
gained. 

3. In body color of fruit, white is 
dominant over yellow and yellow over 
green. There may be two independent 
factors for white, and there are evi- 
dently various modifying factors for 
color. 

4. Plain (solid or self) color of fruit is 
dominant over striping in some cases 
but appears to be recessive in others. 
A single factor difference is involved. 

5. In fruit surface, wartiness is 
dominant over smoothness, and may be 
caused by at least two independent 
factors, cumulative in their effect. 


CTOSSCS 
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6. The “‘disc’’ shape of fruit is dom 
nant over the ‘‘sphere,’’ the main diffe 
ence being due to a_ single factor. 
although one or more other factors 
may produce minor effects. 

7. In flesh color of fruit, white is 
usually dominant over cream = anid 
salmon, and a single factor difference 
seems to be involved, but there are 
apparently several types of flesh color 
and these may behave differently. 

8. Single blossom end scar tends to 
be dominant over double, though these 
characters vary greatly in inheri- 
tance and seem also to be_ readily 
modified by the environment. 

9. Habit of vine and shape and 
arrangement of leaves are clearly 
inherited as also are, in the truit, the 
number and character of teeth; type of 
‘border’; furrowing of surface; cer- 
tain characteristic shapes; size of seed 
cavity; size, shape, and color of seed; 
depth of blossom end scar; size ot 
fruit; and yield, together with other 
characters. The exact manner ot 
inheritance of all these, however, is 
as yet not clearly established. 
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BREEDING OATS RESISTANT 
TO STEM RUST 


RED GRIFFEE? 
Minnesota Agricultural Experiment Station, St. Paul, Minnesota. 


| HE use of 

resistant va- 

rieties of field 
crops is being ad- 
vocated as one ot 
the chief means of 
disease control. 
Frequently resis- 
tance exists In a 
variety otherwise 
unimportant. Be- 
fore it can be fully 
utilized this resis- 





tance must be 
combined — with 
desirable eco- 


. 
| 
| 


of ks plants is 
Be determined on the 
iy basis of F3 seed- 

3 

ling tests made in 
the greenhouse. 
This work is car- 
ried on co-opera- 
tively by the Sec- 
tion of Plant 
Breeding of the 
Divisionof Agron- 
omy and Farm 
Management, the 
Section of Plant 
Pathology of the 
Division of Plant 





nomic characters 
from other varie- 
ties. In case re- 
sistance is a 
recessive charac- 
ter all plants of 
the desired type 
are selected in the 
I. generation and 
tested in later 
venerations, since 
the only — sure 
means of deter- 


SUSCEPTIBLE AND RUST-RESISTANT 
OAT LEAVES 


FiGURE 19. Notice the large blister-like 
pustules of the rust on the leaf of the suscep- 
tible variety (Victory), shown on the left. 
White Russian (center) is a resistant variety; 
the small, abortive pustules that can be seen 
develop under extreme epidemic conditions, 
but appear to do no harm. On the right is 
shown the leaf of a hybrid between Victory 
and White Russian oats. All the plants are 
resistant, which shows that resistant is domi- 
nant and susceptibility recessive, since the 
plants of the first hybrid generation show 
dominant characters only. (See text, p. 188.) 


Pathology and 
Botany, and the 
Office of Cereal 
Investigations of 
the United States 
Department — of 
Agriculture. The 
method used is 
well illustrated 
by the results ob- 
tained in green- 
house tests used 
in breeding oats 





mining the value of a plant is to grow 
and examine its progeny. If resistance 
is dominant, however, it is impossible 
to distinguish the homozygous from 
the heterozygous plants in the Fs 
generation, consequently another gen- 
eration must be grown before selections 
can be made. 

In the work of breeding cereals for 
rust resistance at the Minnesota Agri- 
cultural Experiment Station the purity 


resistant to stem rust, Puccinia grami- 
nis avenae Erikes. and Henn. 

In 1921, 600 Fy. plants, which ap- 
peared resistant to rust under an arti- 
ficially induced field epidemic, were 
harvested at University Farm. These 
plants were a part of the progeny of 
the crosses of White Russian, a variety 
of oats resistant to stem rust, with Vic- 
tory and Minota, susceptible varieties. 
It was reported by Garber* that in 


' Published with the approval of the Director as Paper No. 329 of the Journal Series of the 


\ na . “~ . . . 
innesota Agricultural Experiment Station. 


_* Acknowledgment is due Dr. H. K. Hayes, Head of the Section of Plant Breeding, Division 
1 Agronomy and Farm Management for suggestions and criticisms. 


* GARBER, R. J., A Preliminary Note on the Inheritance of Rust Resistance in Oats. 


lmer. Soc. Agron., X111:41-43. 1921. 
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these crosses the 
ky gener ition Is 
as resistant as the 
White Russian 
parent and in the 
I’. generation seg- 
regation Is ac- 
cording to the 
simple ratio of 3 
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In adjacent ro\-s 
become ve; 


\” 


heavily infect 

the culms. being 
literally coverc« 
with confluent 


uredinia. 
The number of 
ke. families which 


resistant to 1 sus- bred true for re- 
ceptible. A family sistance Came 
of ks; seedlings very close to ex- 
Was grown from pectation (see 
each of the 600 Is Table 1). In the 


plants mentioned 
above. ‘Twenty- 
five kernels of 


FIGURE 20, 
each plant 


SEGREGATION FOR RUST RESISTANCE 


In the second hybrid gener- 


cross White RR us- 
sian x Victory, 8 
I. families out of 


we were ation segregation eccurs—all the pli ints are not 229 families 
reserved for 1922 alike, three that are resistant bet ‘ing found for tested bred true 
field planting and every rusted one. The selt-fertilized, rusted for rust resis- 

- ; t jants breed true, but only one thir { the khht ot 
25 or 30 of the Pan a ae third of the tance. This gives 
;  eaG resistant plants do so, Phe progeny of the ° , 
remaming kernels other two thirds segregating again in the next a ratio, per 3 ol 
were planted 11) generation. It is impossible to tell the pure 1.07:1.93 which 
the ereenhouse. resistant (homozygous) plants from the impure is verv close to 
ab : (heterozygous) ones, so to separate them an- ; ) 
) s , Ss () - « p. 4 : , 4 1g” , ° 

Phe kerne Is other generation must be grown. (See text, p. the expected 1:2 
each individual 1497) ratio. In the cross 
plant were Minota x White 


planted separately ina 4-inch pot. The 
seedlings were inoculated with stem 
rust, and notes were taken about two 
weeks after inoculation on the type of 
infection obtained. Pots of White 
Russian and Victory seedlings were 
tested with each series of hybrid mate- 
rial and the type of infection carefully 
determined. 

The infection obtained on Victory 
in the greenhouse seedling inoculations 
is a 4+type* (see Fig. 19). This is 
the highest degree of infection obtained 
on any variety. The infection ob- 
tained on White Russian in the green- 
house is a 3+ type. Under the most 
favorable epidemic conditions produced 
artificially in the field, numerous small 
uredinia, never larger than a pinhead, 
may dev elop on White Russian. Un- 
der ordinary field conditions in years of 
severe rust epidemics, White Russian 
is comparatively free from rust. A 
very few small uredinia may develop 
but no damage from them is apparent, 
while susceptible varieties growing 


4 The use of these symbols was suggested by Stakman and Levine. 


Russian and the reciprocal, 110 families 


out of 338 tested bred true for rust 
resistance. This is a ratio, per 3, of 
1.01:1.99., 


Since it 1s possible to obtain large 
numbers of homozygous _ resistant 
plants, the heterozygous Kk. plants 
may be eliminated on the basis of Fy, 
seedling tests in the greenhouse. 

All families in which segregation 
occurred in Fs were grouped and the 
ratio of resistant to susceptible seed- 
lings was calculated (see Table IT) 
The deviation from the expected 3:1 
ratio is quite large in each case. The 
discrepancies are no doubt due to errors 
in taking data. The type of infection 
obtained on White Russian is a 3+ 
type, and that obtained on Victor) 
or Minota isa 4+ type (see Fig. 19) 
It is quite possible that in some case: 
the uredinia had not fully developec 
when notes were taken and according] 
some seedlings were classed as a 34 
type which a day or so later would 
have been a 4+ type. 
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SEGREGATION OF THE PROGENY OF THE RESISTANT SECOND 
GENERATION PLANTS 


hiGURE 21. In order to separate the pure resistant (homozygous) plants of the second genera- 
tion from those that c arry susceptibility recessively (Figure 20), a few seeds of cach resistant 
second generation plant are planted in the greenhouse. These seedlings when only a few weeks 
old are inoculated with rust spores, Some families are found to be entirely resistant, but in others 
rusted individuals are found. The pure, resistant families are planted in the field, while the others 
are discarded. The greenhouse test reduces the number of lines to be grown to one-third what 
would otherwise be necessary, and homozygous resistant plants are obtained for field selection a 
year earlier. (See text, p. 188.) 








In making seedling inoculations, two then placed in an incubation chamber 
methods were used. The first was the for 48 hours. The second was the : 
ordinary hand inoculation method. brushing method® used for inoculating 
This consists of first wetting the seed- plants to produce a quantity of inocu- 
ling and then spreading uredospores lum. In this the seedlings are sprayed 
on the lower surface of theseedlingleaf with water and then brushed lightly 
with a small scalpel. Seedlings are with rusted seedlings. The incubation 


TABLE 1. Numbers of F; Oat Families Segregating or Breeding True for Restst- 
ance to Stem Rust, and a Comparison of Obtained and h xpecte d Ratios 


| Ratio yer 3 | 

—— Resis- | Seg- | —— —— Lin oe D PE Dev 

7 tant | rega- | Ex- | - CV. a 

| | ting pected| Obtained P. E. 
White Russian x Victory..... | 82 | 147 | 1:2 1. 07 r 93 | 0. O7 =| +0. 06 | Bus 
\linota x White Russian.....) 45 | 103 | 1:2 0.91:2.08 | 0.08 | +9.08 | 1.0 
White Russian x Minota..... 65 | 125 ) EY - 1.03:1.97 0.03 | +0.07 | 0.4 

\Minota x White Russian and, | | 

Reciprocal (Summary). oa 110 | 228 | 1:2 1,953.99 0.01 | +0.05 | 0.2 





TABLE II. Numbers of resistant and susceptible Seedlings of All F; Families Segre- 
gating for Resistance and Susceptibility to Stem Rust, and Comparison of 
Obtained with E “pec ted Ratios 
































| | | é r 4. | | | Wins 
—— Resis- Sus- |— Ratio sin Seal | . | — | Dev. 
oS | tant | cepti-| Ex- | Ctiteinad Dev. | ¢ Eee ae 
| | ble |pected| wien | | iw: 
| | 
| —_ 
V hite Russian x Vi Se se | 1252} 351 | 3:1 | 3.11:0.89 0.11 | +0.03 | 3.6 
\linota x White Russian..... | 964} 254 | 3:1 3.17:0.83 | 0.17 | +0.03 | 5.6 
Vhite Russian x Minota..... — 1064 | 321 | 3:1 3.08:0.92 | 0.08 | +0.03 | 2.7 
\Minota x White Russian and | | | | | 
_ Reciprocal (Summary)..... | 2028} 575 | 3:1 3.12:0.88 | 0.12 +0.02 6.0 








* First used by O. S. Aamodt at the Minnesota station in rust inoculations with wheat seedlings. 
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period is the same as for the first 
method. Uniformly good results were 
obtained with this method and it is 
much easier and more rapid than the 
ordinary hand inoculation method. 
The brushing method may be used in 
inoculating hybrid seedlings when the 
segregation for manner of reaction is 
easily determined. 


SUMMARY 


The method used at the Minnesota 
station for differentiating heterozygous 
and homozygous F»2 plants in breeding 
for rust resistance, when resistance is a 
dominant character, is to grow in the 
greenhouse IF; seedling families from 
each resistant F. plant. These seed- 
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lings are inoculated with rust an] 
from their reaction the Fy». planis 
which are homozygous for resistance 
are determined, In breeding oats resis- 
tant to stem rust 192 of the 567 }. 
families tested bred true for resistance. 
The greenhouse test, therefore, re- 
duced the number of lines to be grown 
in the field the following season from 
567 to 192. 

The brushing method in which the 
seedlings are sprayed with water and 
then brushed with rusted seedlings, 
was highly satisfactory for producing 
inoculum and may be used as a means 
of inoculating hybrid families when 
the manner of reaction allows the 
segregation to be easily determined. 





INTELLIGENCE AND 
SCHOOLING 


A Review of Some of the Results of the Army Intelligence Tests 


PAUL POPENOE 
Coachella, California 


~~ two million men in the 
army during the World War 

were given intelligence  tests,! 
and at the same time a great deal of 
information about their history was 
secured. Some of this information 
makes it possible to answer afresh the 
question whether these intelligence 
tests measure innate ability, or merely 
reflect the amount of formal education 
or educational opportunity which one 
has had. 

The amount of schooling —an imper- 
fect measure of real “education,” but 
obviously the only one available for the 
present purpose—was one of the facts 
noted on the examination cards. Great 
differences are naturally found among 
various groups. Nearly all officers 
have at least finished the eighth grade; 
about one-third of them are college 
graduates. “Of native-born white 
recruits, one-fourth are eighth-grade 


1 Psychological Examining in the U. 


National Academy of Sciences, Vol. XV, pp. 890. 
D. C. 1921. 


S. Army, ed. by Rospert M. YERKEs. 


graduates who have had no further 
schooling; this is the schooling most 
frequently reported. More than half 
have gone no farther than the seventh 
gerade; almost one-fourth have had 
more or less high-school training, while 
only 5.4°¢—one-twentieth—have en- 
tered college and 1.25% have been 
eraduated. The white draft of foreign 
birth is less schooled: more than halt ot 
this group have not gone beyond the 
fifth grade, while one-eighth, or 12.5 ¢, 
report no schooling. Negro recruits, 
though brought up in this country 
where education is supposedly not 
only free but compulsory for all, report 
no schooling in astonishingly large 
proportion (19% in the southern, 10% 
in the northern states); more than halt 
the negroes from southern states have 
not gone beyond the third grade, and 
only 7% finish the eighth. In northern 
states, half do not go beyond the fifth 
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Popenoe: Intelligence and Schooling 


-ade, and about one-fourth finish the 
ehth.” 

‘Standards of schooling vary in dif- 

rent parts of the country so that, for 
sample, the attainment of third grade 
, a rural negro school may not repre- 
ont the same amount of accomplish- 
sent that it does in a white urban 
chool. But such differences cannot 
be regarded as great enough to account 
for the large discrepancies in intelli- 
vence shown. 
~ When the distributions of intelli- 
cence revealed by the army mental 
tests are compared with the schooling 
distributions for the same groups, “‘the 
following observation may be made: 
The better educated the group, the 
better is its record on the intelligence 
examinations; or, equally truly, the 
better the intelligence rating a group 
can make, the more education it has 
obtained. The only point on which 
this correspondence fails is that the 
northern negro draft group is better 
schooled though less intelligent than 
the foreign-born draft group; it 1s 
just in line with this discrepancy, too, 
that the southern negro group, lowest 
in each comparison, is nevertheless 
much farther removed from the others 
in intelligence rating than it is in school- 
ing. The normal relation between the 
intelligence of a race and its interest in 
the training of its youth, one might 
say, has been upset by contact with a 
highly educated civilization, which 
has enormously increased the time the 
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TABLE II. 


White 

othicers native born 
Number of cases... .. 448 | 14,899 
\ledian score. ....... 108.1 64.4 
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foreign born | 


White draft,) White draft,) Negro draft, 
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negro spends on education without 
correspondingly increasing his intelli- 
gence (as measured by these examina- 
tions). The position of army officers 
in the two comparisons also falls in line 
here; in each respect it holds the high- 
est position, but is much farther sepa- 
rated from the other groups in schooling 
than it is in intelligence. This greatly 
increased education, in other words, is 
not accompanied by an equal increase 
in the intelligence rating; in the latter 
the distributions for officers and 
white draft still overlap appreciably, 
while schooling separates them quite 
sharply.”’ 

One crucial test of the independence 
of schooling and intelligence rating is 
to compare various groups which have 
the same amount of schooling—tech- 
nically, to make this factor constant 
while measuring the variation of the 
other. The median scores in the 
alpha test, for groups which reported 
only four years of Grammar _ school 
training, are given in table I. 

It will be noted that at this level of 
schooling, the foreign-born whites 
slightly surpass the natives. This 
difference, which disappears at higher 
levels of schooling, may be due _ to 
greater pressure in native American 
communities to continue in school: in 
part to better opportunities of school- 
ing; moreover, native-born children 
who drop out of school at this stage 
are likely to do so in many cases be- 
cause of inferior intelligence, whereas 
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Median Scores for Groups Which Reported Eighth-Grade Schooling 
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the foreign-born may be impelled by 
other reasons, such as need of earning a 
living. 

Phe median scores in the alpha test 
tor those who reported that they com- 
pleted the eighth grade, but went no 
farther in school, are given in Table II. 

Phe oftheer group is here sharply 
differentiated from the groups of men 
in the ranks, although, it must be re- 
membered, the schooling of all is the 
siMlic. 

AX similar relation holds at the high 
school and college levels, although here 
the toreign-born show at greater dis- 
advantage compared with the native- 
born. Among college graduates, the 
native-born man in the ranks makes 
just about as good a showing as do 
the othicers. It is plausibly explained 
that the intelligence necessary to 
graduate from college is requisite in an 
otheer, but that college graduates—a 
highly selected group, amounting to no 
more than one in a hundred of the 
voung men of the country—who find 
themselves, as a result of the draft, 
in the ranks are of the same order of 
intelligence as those of their number 
who became othcers. 

Another comparison that is decidedly 
illuminating is that between officers 
who got no farther than the eighth 
erade, and native-born white recruits 
who have a high school or college 
education. “Every recruit in the 
recruit group (13,943) has had more 
schooling than any officer in the officer 
group (660); the least educated recruit 


in the group has had a longer educ 
tion than the best educated offic 
included’; and the men are of simil 
racial stock. The median scores «{ 
these groups are, officers 107.3, recrui. s 
97.4. “It is evident, then, that the 
examination 1s measuring other qual:- 
ties, in which officers stand above 
recruits, to a greater extent than it js 
measuring education.” 

The same relation holds good within 
the group of officers themselves. Here 
the medical officers have had the most 
schooling (15.8 vears average), and the 
quartermaster officers the least (aver- 
age 12.4 years); vet the latter surpass 
the former in average intelligence. 
Indeed, the otheers otf the medical 
department ranked, in points of intel- 
ligence, below all other officers in the 
army,” although they formed the group 
which, of all represented, had had the 
ereatest amount of tuition. 

The conclusion that differences in 
mental ability, as measured by modern 
intelligence tests, are innate and _ ger- 
minal, and that they represent not 
differences in education or environ- 
ment, so much as differences of hered- 
ity, seems sound. 

This fact of inherited mental differ- 
ences is the very foundation of eugenics. 
Its confirmation with such a large body 
of material is of the greatest impor- 
tance. Henceforth, those who advocate 
any method of permanent race better- 
ment not based on eugenics can only 
plead indifference to facts. 


[Intellectual and Educational Status of the Medical Profession as Represented in the United 


States Army. 
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